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Engliſh Pilot for the Straits. 
Engliſh Pilot for Weſt India. 
Engliſh Pilot for Guinea. | 
Engliſh Pilot for Eaſt India. Keds ed | 
Sea-Atlas, containing Charts of the Sea. Coats of the whole World. 
A compleat Set of New Charts, containing North Sea, Cattegat, Balti 
A compleat Set of Charts for the Sea-Coaſt of France. 
A Set of Charts for India, and others for all parts of the World. 
The Mariner's New Calendar, by Nathaniel Colſon. . 
The Seaman's Vademecum, or Defenſive War by Sea. 
The Seaman's Practice, by Richard Norwood. 
Practical Navigation, or an Introduction to the Whole Art, by J. Selle 
Navigatio Britannica, or a compleat Syſtem of Navigation, in all i 
Branches, both with regard to Theory and Practice, by J. Barrow. 
Sherwin's Tables of Logarithms from 1'to 101000. EY 
Elements of Algebra, expounded in Two Books, by John Kerſey. 
The Seaman's Daily Aſſiſtant, by T. Haſelden. 8 
Navigation New Modelled, by Henry Wilſon. 
Navigation Unveil'd, 2 vols Octavo, by Edward Hauxley. 
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Treatiſe of Trigonometry, Third Edition, by Samuel Heynes. 
Epitomy of Navigation, being the moſt uſeful Part of Gellibrand,iW 
Norwood's and Jones's Works, collated and digeſted into one 
Compendium of Navigation, | | | 
Ship Builder's Aſſiſtant, or Marine Architecture, by W. Sutherland. 
Euclid's Elements, the whole Fifteen Books, by Iſaac Barrow. 
The Modern Navigator's compleat Tutor, in 2 Volumes, by Joſh, Kelley 
The Sector and Plane Scale compared, by Roger Rea. 
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Uſe of Coggerſhall's Sliding Rule, and Deſcription of Scamozi's Line, 
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N. B. There are alſo Sold all ſorts of Mathematic Inſtruments and 
Books, Seca Charts for all Parts of the known World, Plane and 
Mercator; Paper, Paper-Books, and other Stationary Wares. 
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Mi The Whole reviſed, and carefully corrected, with Accurate 5 


RECTIFIED. 


Containing TABLES, ſhewing the true 
Hour of the Day, the Sun being upon any 
Point of the Compaſs : With the true Time 
of the Riſing and Setting of the Sun and Stars, 
and the Points of the Compaſs, upon which 
they Riſe and Set: With Tables of Amplitudes. 
Which Tables of Sun-Dials, Semidiurnal- 
Arches, and Amplitudes are calculated from | 


the Equator to 60 VI of Latitude, either 
North or South. 


With the Deſcription and Uſe of thoſe Inſtruments moſt 
in Uſe in the Art of NAVIGATION. 


Alſo a TABLE of the LAT TTV PD E and 
LoNGITUDE of Places. 


EY AN DREW WAKELE v, Mathematician, 
Enlarged with many uſeful Additions, by J. Atkinſon, 


if Tables of the Sun's Declination, adjuſted to the Neauv-Stile. 
E lbs WILLIAM MHC SILK F. R. S. 
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LONDON: 


Printed for W. and J. Mount, T. Pacz & Son, on . 
Hill, where you may have all ſorts of Sea-Books, 1755 
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 To' tte READER, 
Courteous R E ADER, 5 F 
7 HEN I firſt entred upon theſe my Labours, 
- and after I had begun the Calculations, I found 
that tho" the Book would be ſmall, yet my Labour 


o great, that I almoſt fainted. Yet at length, when I 
conſidered the ordinary, neceſſary, and frequent Uſe that 


might be made of theſe my Labours, I was thereby en- 


couraged to go on and proſecute my Work ;, and how 
ready and eaſy I have made it for Practice, will plainly 
appear (by immediate Inſpection) to the meaneſt Capacity. 

Here follows a brief Explanation of the Method 
and Order of the Book : Firſt, you will find Tables 


of the Sun's Declination, newly calculated from the 
beſt Hypotheſis yet diſcovered, and applied to the 


Meridian of London, whoſe Latitude is 51d. 31m. 


North, and Longitude according to theſe Tables, ood. , 


oom. Next you will find Tables ſbewing the true 
Hour and Minute of the Day, the Sun being upon any 
Point of the Compaſs, which Tables are as Didls, fi- 
ting all Places in the World, whoſe Pole is elevated, 
not above 60d. either North or South: Likewiſe by theſe 
Tables 3ou may know ihe true Hour and Minute of 
the Night, by ihe Bearing of any of the known Fixed 
Stars between the Tropics: Then you will find Ta- 
bles ſewing the true Time of the Sun's Riſing and 
Setting, with the Length of the Day and Night: Alſo 
by theſe Tables you may find the true Time of Riſing 
and Setting of all the eminent Fixed Stars between the 
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Tropics, Next you will find Tables ſbewing the Þ , 
Points of tbe Compaſs that the Sun, and all ihe 1 * 
aboveſaid Stars Riſe and Set upon, which Tables are 
of excellent Ye for readily finding the Variation 
of the Compaſs, and may be performed by a Meri- 
dian Compals that is about ten Inches in Diameter, 
whoſe Points are divided into Halves and Quarters; 
ſuch a Compaſs J ſuppoſe to be convenient for a 
Mariner's Uſe, where he hath not an Azimuth Com- 
paſs. Next you will find Tables of Amplitudes 70 
every Degree of the Sun's Declination : A theſe 
Tables are calculated from the Equator to Sixty 
Degrees of Latitude, either North or South; and Dt: 
they will laſt with Exactneſs as long as GO D uphold- tl 
eth the Order and Courſe of Nature. ba 
In the Appendix you will find the Uſe of all thoſe alte 
Inſtruments that are moſt in Uſe in the Art of CA 
NavicaTION, either for Operation, or Obſervation : df | 
Likewiſe a Table containing the moſt and chiefeſt 
Hlarbours, Headlands, and Iſlands in the World: 
ſhewing the Latitude and Longitude of each of them, 
beginning the Longitude at the Meridian of London, if 
newly compoſed in a new ſucceſſive Order. 

This Method I own, but how. I have acquitted my . 
ſelf therein, I ſhall leave to the Judgment and Experi. 
ments of the moſt ſkilful Mariners that the World nt 


= 
- 


affords, which are my native Countrymen of England. A. 
And now fare ever well, ſo wiſhes he, ſe 
Who is more yours, than he can ſeem to be, {ru 
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Þ EING deſired by the Bookſeller concerned 
NO herein, I willingly undertook the Examina- 
> tion of this Treatiſe, (and the rather for 
beſe hat Reſpect I bear to the Memory of my Maſter 
ixty he deceaſed Author) which for its Uſefulneſs hath 
an Pbtained good Eſteem with our N avicaTors: 
714. Þ therefore have taken the greater Pains, and ſpent. 
uch Time in examining each Table, amending, 

hoſe altering, explaining, and enlarging where I ſaw 
+ of (cauſe : Having endeavoured to render the whole 
% f the Mariners CompassSRECTIFIED 
e (poſt familiar, and eaſy to an ordinary Capacity. 

id: In this Edition I have contracted the Table of 
em; Hmplitudes in Points of the Compaſs, and yet as 
Jon, Iintelligible as before; by which having made more 
Room, I have made the Reader amends with large 
{ my (additions in the Uſe of each Table, and methodi- 
peri- ing the Diſcourſe throughout; but more eſpecially 
ln the Uſe of Inſtruments, I have taken Liberty to 
and. Repair, Alter, and Enlarge, that it will appear as 
good as new; but chiefly in the Deſcription and 
ſe of the Gunter, Sliding - Gunter, and Sector; 
princip?'ly the two former; whoſe Uſes I have 
ewed in Arithmetic, to Multiply, Divide, and 
ork the Rule of Three, in Geometry, to work 


"roportions, Continued Duplicate, and Triplicate; 
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Menſuration of Superficies and Solids 3 as to meaſure 
Board, Timber, Stone, Gauging of Veſſels; Tun. 
naging of Ships, Bales or Boxes; alſo in Gunnery; 
in Navigation, both in Plane and Mercator's Sailing: 
In Aſtronoꝛy, the moſt uſeful Problems, As to find 
the Sun's Place, Declination, Riſing, Setting, 
Amplitude, Azimuth, Hour, and Altitude at all 
Times. And in all, you are directed plainly to 
perform them, both by Sliding-Gunter, and with 
Compaſſes. 3 
In the Table of Latitudes and Longitudes, I have 
added many Places of Note, and omitted ſome 
few that were of little Moment, and have corrected 
both the Latitudes and Longitudes of the moſt 
Eminent, according to the lateſt Obſervations : S0 
that I am bold to ſay, it is the moſt exact Table 
of its Kind extant. 5 

Theſe, with many more Additions, through the 
Whole, I hope will find Arcepiancd with Young 
Students in the Mathematics, and prove ſerviceable 
to them, both in the Study and Practice of 
NavicaTioN, and other Parts of the Martz: 
Maries: For whoſe Sakes I took the greatet 
Pains herein, 0 
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OF THE 5 


SUN's DECLINATION, 


Adapted to the Gregorian, or 
New- Stile. 
R RA DER, 


32 Obſervations made at diflant Times, 
Aſtronomers have diſcovered that there is a 


Receſſion of the Equinottial Points, which as it 
makes an Alteration in the Sun's Longitude, in 


Reſprct to the ſame Point of Time from Year to 


Year, ſ it confequently makes an annual (tho' 


ſmall) Variation in the Declination : And as the 


Latitude at Sea depends Jo much on the Accuracy 
2 thoſe Tables, I have with great Exactneſi new 

alculated the ſame ; the Table alſo of Lat. and 
Long. at the End of this Book, I have compar'd 
with all the various Obſervations I could meet with, 


and have Re#tified (with the greateſt Care) aubat- 


ever 1 found, repugnant to Superior Authority, 


WILLIAM MounTAINE, 


Teacher of the Mathematics, in Shad-Thames, - 
Southwark. Young Gentlemen Boarded, 
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; Firſt after Leap-Year. 
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Sun's Declination, 1753, 1757, 1761, 1765, 1769. 
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| Jan. 5 
South South 

23 0 4 39 
22 54 10 41 
4 
2212 
22 4396-3 *5- +7 
22 28-45 28 4 
$3: 120 1.15; 30 
23-123:1 14 $8. 
22 04 | 14 31 
377 .c4-1-14 5 42 
1 5 
213513 32 
21 25 IJ. 12 
21 14 oh 51 

21 03 31 
20 52 12 18 
20 4011 49 
nn 


20 15 11 06 


20 02 10 45 
19 49 10 23 
119 35 10 Ol 


23 19 21 O9 39 


o6 | 0g 17 
_$1 108 55 


O38 10 
O7 47 
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North 


April 
94 13 
'jo5 064 
o5 29 
d 32 
06 15 
od 37 

07 oO 
1 
97 45 
08 7 
08 29 
o8 51 
9. 13 
99 34 
192.8 
10 17 
10 38 
10 8 
11 20 
11 40 
12 OI 
12 41 
12 41 
FF" Of 
13 20 
13 39 
3 
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June | 


EER 


North 
22 08 
22 16] 
22 23 
3 $0 
1 
22 43 
22 49 
22 $5 
23 oo 
423.25 
23 Oy 
23 13 
23 16 
23 19. 
T_T 
23 26 
23 27 
1 
23 29 
23 29 
23 29 
23 28 
23 27 
423 26 
23 34 
23 21 
23 19 


| The Mariner's Compaſs Rettified. 11 
Firſt after Leap-Year. 
(Sun's Declination, 1753, 1757, 1761, 1765, 1769. 
['S | July Auguſt || Sept, ' Oftob. [ Nov. 8 
North North | North | South | South | South 
| 1 [23 08117 59 Os 11] 03 2014 3621 55 | 
12423 04|17 44|07 49] 03 44/4 55|22 04 
] 3 |22 5917 2807 27 | 04 0715 1422 13 
| + |22 54|17 12|07 5% 30|15 33/2 2 
| 5 |22 48 16 5606 42 04 54| 15 8122 29 
1622 4216 39 056 200 17 16 922 36 
| 7 ]22 3616 220% 57 0 4016 2922 43 
822 2916 og|o5 350% 0316 4422 49 
19122 22 15 48 o 1206 2617 022 55 
222 15] 15 3104 4906 4817 18023 0 
1122 o7 | 15 13|04 26% 1117 35 [v9 og 
11221 5814 55 O4 03|07 34|17 51 23 10 
3% 5 360 40 o 568 923 14 
1421 41 | 14 1803 1708 1918 25 27 17 
1121 31113 50 oz 5408 4118 18 3823 20 
26 21 2213 4o|o2 3109 03 18 64 23 23 23 
121 11] 13 2102 0809 2519 of|23 23 
1821 0113 02] o1 4409 47 | 19 23] $4 7 
[19 20 5012 420 21|10 0919 37 23 28 
12220 3812 22| 00 3710 31| 19 50023 29 | 
(21 |20 27 12 o2| 00 3410 52|20 og| 23 29. 
22120 1511 42] 00 1111 13] 20 1723 29 | 
2320 031: 22| Sou. 13 11 34|20 29| 23 28 
124]19 $111 or] co 36|11 5520 4123 27 
[25119 38 [10 400 % 12 1620 53] 23 25 
[26 [19 25 |10 2 ot 23|12 37 7 o4| 23 23 
27 [19 1109 5801 47 | 12 57 j2t 15] 23 21 
28 [18 57 109 37] 02 1013 17|21 '26|23 18 
29 118 4309 16] 02 3413 37 21 36| 23 14 [- 
30 [18 2908 54 | 02 $7|13 57 [21 46] 23 10 
[31-110 -r44 fol gal 24 17: $99.11 
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— 
| | Second after Leap-Year. 
Sun' eee 17543 n Wan 7 
E Jan . Feb. March April | 1 | June | 
"|= | "Soarh | South South | North | * North 
123 0117 03 07 == | 122 06 
2 22. 35, o 7 22 14 
| 3] 22 5016 2706 44 22 22 
1422 4316 10 [06. 21 22 29 
FEE 58 1 22 36 
6| 22 3o|is 3305 35 | . 22 43 
7 22 2315 14 [og 12 22 49 
8 22 15114 55 [04 48 22 54 
{| 9| 22 0514 36 |og 25 22 59 
10 21 14 17 [04 02 23 04 
11 21 13 57 03. 38 23 08 
12 21 13 37 103 14 23 12 
13 21 13 TX 102: 5 1 w3'” 76 
14, 21 12 57 | 62: 26 x 23 18 
[15| 21 o6| 12 36 G2 oz 23 21 
[16| 20 55|12 15]o1 40 23 23 
117 20 43 54 Ci 16 23 254 
18 20 3111 33 O0 52 ö 24 27 
119 20 11 110 29 b 23 28 
20 20 10 50 [oo og | 23 29 
er 19 52 110 28 Nor. 19 : 23 29 
2 19 38 10 07 [oo 43 | 22 2 
123] 19 24 09 45 [or 06 5 33. 7@ 
124 + iv 1 09 23 [ol 30 5 < & * 
25 18 f 09 00 oJ 33 5 | | 
26 18 40/08 38 [oz 17 13 34 | 2 I 
27| 18 25 08 rg [oz 4013 53 + 
es 18 09|07 53 [oz 04 3 16 
129] 17 533 og 27 j. b £4 
30 | 179 27 og 5114 50 328 
31 17 201. 1-198 141 it E 
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23 os| 


23 04 
22 59 
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22 49 


22 43 
22 37 


22 30 


22 23 
22 16 
22 08 
22 Oo 
21 62 
21 43 
21 34 
21 24 
21 14 
21 04 
20 53 
20 42 
20 300 30 
20 
20 06 
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50 
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16 
16 
16 
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17 
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118 
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19 
19 
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20 50! 


28 
Is 47 
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58 


17 15 


32 
48 
04 
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3 7 
50 


95 
19 
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22 27] 


22 34 
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| 14 9 The Mariner s Compaſs e 
7 bird after Leap-Year, 
[Sun' s Declination; 1955, 1759» 1763, 1767, 1771. 
7 Jan. |} | Feb. | March April 
2 Sou h | South | South North 
123 o2j17 06 o/ 36 04 311 
4 2] 22 57 16 490% 1304 54 
ESI gin 3 06 50 05-17 
1 4] 22 45] 16 14 | 06 27 o5 40 
51.22 39] 15 5606 03 06 03 | 
| 6| 22 32 15 [38 | 05 40 | 06 26. 
| 7] 22 24] 15 1905 17] 48 
| 8] 22 16] 15 oo | o4 54| 07 10 
922 o8] 14 41 | 04 30| 07 33 
21 4 | O © 
E. . 2 2 
11] 21 50 14 o2 | 0z 4308 18 
12] 2t 40 13 4203 20 08 40 
13121 30] 13 22 | o2 5609 oz, 
14] 21 20] 13 o | oz 32| 09 23 
15121 og] 12 42 | oz 0800 45 
16 20 58 32 21 | Ol [45 | 40. 02 
17] 20 46] 12 oo | or 2110 28 
181 20 3411 39 00 57 10 49 
19 20 21| 11 18] co 3411 10 
20 20 19 10 56 | 00 1011 30 
2119 56 10 34 Nor. 1411 50 
2219 42) 10 120 37 12 10 
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22 04 
12 
22 20 
22 27 
| 22 34 
22 40 
22 46 
22 682 
22 37 
23 3 
23 07 
| 23 11 
23 14 
23 
23 21 
— —— 
23 23 
23 25 
23 27 
£3: 26 
23 29 
33 2 
29 
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Third after Leap-Year. 
Sun' e e 1755» 1759, 1 763, 1765 77%, 


© Ow ln o l 


„„. ]ð§D];¾·w⁊ã3f T &7xʃ T U 


Auguſt | 


Noth 


18 06 
. 
3 
17 19 
12.284 
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14 45 
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11 
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1 
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| 16. The Mariners Compaſs Rettified. 
1 TLap- Tear. 


8 
[Sun's Declination, I 756, 1700, 1764, 1768, 1772 | R 
. - 
S [ Jan. | Feb. | March April | May June | . 
= | South | South | South | North | North | North 
1 23 0317 11 [ 1804 49]15 1722 10 
2 22 5816 5406 5505 12015 3422 18 4 
1:4 22 52 16 38 06 32 %%% 35 52122 25 | 
4122 46 | 16 18 06 Oos 57 16 10122 32 7 
| 5|22 40| 16 oo [os 4606 2016 2722 39 1886 
522 33 15 42|95 2306 4316 44]22 45 
7 |22 2615 24 | 04 5907 0517 022 gl 
8 |22 18| 15 og | 04 360% 27117 1722 g6 
9122 1014 4604 137 50/77 33423 Ol 
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26108 3418 64/23 10 
21 42|13 4703 208 $6118 19123 14 
| | 13 27 | o2 3809 1818 3423 17 
21 23 13 o7 02 1509 3918 4823 20 
21 1212 46] 01 51/10 0019 223 22 
121 5112 25 Ol 2810 2119 1623 25 
20 49 12 oo 0410 4219 2923 26 
20 37 11 43 00 40 0319 4223 28 
20 25 11 22 00 16811 2419 550 23 28 
20 12 | 11 o1| Nor. 0% 11 45 20 823 29 
119 5 1 40|e3 312 % 20 2023 29 
| 35 | 12 2620 32|23 29 
19 32 | 09 56 01 18412 45 20 43123 28 
19 17 09 24% 41.| 13 520 54|23 27 
19g 0309 122 05 13 25 21 Og 23 25 
|18 48 | 08 49| 02 2913 4421 15/23 23 

32 2 3 14 321 2523 20 
18 17 | 08 0403 1514 2221 3523 18 
18 or o 1 03 39] 14 41]31 44133 15 11 
97.45]. [04 "08124 $9199: Fir 'N 
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5 Leap-Tear. 

Sun's Declination 1756, 1760, 1764, 1768, 1772 
S| July Auguſt | Sept. | Odob. Nov. | Dec. 
EZ | North | North | North | South | South | South 
1 5 | 17 55108 0503 27/14 4 1 58 
2 |23- 03 17 40 [o/ 43 [03 5015 0122 7 

3122 5817 24 [0% 2104 13015 1922 15 

4 22 52 17 o8 6 5904 3615 37 22 23 

5122 47 | 16 52 [ 37 [04 3218 55|22 30 

15122 41] 16 35106 14 jog 2216 1322 37 
7 22 3416 18] og 5205 45116 31122 44 

822 27 16 o1| o5 2906 0816 4922 50 
9 22 2015 44| 05 0606 3117 06 22 56 

10 22 1315 26] 04 4406 5417 2323 or 
11 22 o5| i5 0804 210% 17/17 3923 06 
1221 56 | 14 5103 57107 397 551023 11 
13121 48 | 14 33] 03 34] 08 0218 11123 15 
14 | 21 38 | 14 14| 03 1108 2418 27|23 18 
i521 2 55|02 48198 47118 4223 21 
1621 19] 13 36] 02 2509 0918 5723 23 
17 [21 913 16] oz 0209 3119 1223 25 
1820 5812 57] 01 38] 09 33119 2623 27 

19 20 47 [12 37] 01 15] 10 1419 40123 28 
2020 36 [12 17] 00 5210 3619 5423 29 
2120 2511 57% 2910 5720 9/723 29 
2220 1311 37 oo o 1920 2023 29 
2320 O |11 17 Sou. 1911 40 20 32123 28 
2419 : 48 | 10 56] 00 4212 0120 4423 27 
25 19 35 [10 35 01 0612 21120 5623 25 
2619 2t | 10 14 ol 2912 4221 O23 22 
2719 0809 5301 53113 0221. 18523 19 
2818 5409 3202 1613 2221 2923 16 
29 18 4000 171 02 3913 4221 39] 23 13 
30 18 25 | 08 49 03 0314 O21 48] 23 o 
3118 1008 27 5 | 14 22 23 O5 
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18 The Mariner's Compaſs Refified. 


A Deſcription of the TABLES of thel 


Suns DECLINATION, 


"*: HESE Tables are in General for Four Years; 

Leap-Year, Firſt, Second, and Third-Year after 
Leap-Year ; and conſequently for any Year. 

Each Year (taking up two Pages) hath the firſt fix 


Months of the Year on the Left-hand Page, and the 
laſt ſix Months are on the Right-hand Page, the Names 


of the Months are at the Head of each Column, and 
the Days of each Month in the Left-hand Column of 
each Page. 

The firſt Table ſheweth the Sun's Declination every 


Day for the firſt Years after Leap-Year, being 1753, 1757, 
1761, 1765, 1769, &c. and takes up Pages, (10) and (11:) 


"The ſecond Table is for 1754, 1758, 1762, 1766, 1770, 


Sc. being Second Years after Leap-Year, in Pages (12) 


and (13:) The next Table in Pages (14) and (15) is for 
the Third Years after Leap-Year: The Fourth Table 
in Pages (16) and (17) ſheweth the Sun's Declination 
for Leap-Years, being 1756, 1760, 1764, 1768, 1772, 
& 


Fi EET 

Under the Name of the Month, is the Name of the 
Declination, either North or South : Only the Column 
for March and September, hath two Names; that is, 


under March is South, and againſt the 21ſt or 20th Day 


(according as it is Leap-Year, or 1ſt, 2d, 3d Year after) 
is Nor. for North; and under September is North, and 
againſt the 23d or 24th Day is Sov. for South; inti- 
mating the Declination is South in March, till the 21ſt 
or 20th Day, and all the remaining Part of the Month 
it's Nor. or North: In like manner in September, it's North 


till the 23d or 24th Day, from thence to the Month's 


end it's Sou, or South, 
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The Uſe of the Tables of Declination. 


TO find the Sun's Declination for any Day in any 


Year, is after this manner. 


I. Seek the Year and Month, at the Head of the Ta- 
ble; and the Day of the Month in the Left-hand Co- 


lumn. 
2. Then right uoder the Month, at the Head of the 


Table, and againſt the Day of the Month in the Left-hand 


Column, is the Sun's Declination required: 


Example 1. I deſire to know the Sun's Declination for 
the 24th Day of April, 1758. 


The Year 1758, is the Second Year after Leap- Vear, 
which is in Page (12); then under April, and againſt 
24 (under Days) is 12.55, with North at the Head of 
the Table under April; which ſheweth the Sun's Declina- 
tian on the 24th of April, 1758, is 12d. 55m. North. 


Example 2. What is the Sun's Declination for the 21ſt 
of March, 1756. | 


The Year 1756 being Leap» Yeat, is found in Page 
16; then againſt the 21ſt Day, and under March, is 
Nor. o. 31; ignifying the Sun's Declination at that 
Time is 00d. 3im. North; the like do for any othet 

lime. 
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HE Tables of the Sun's Declination are calculated fo 
the Meridian of Landon, and will ſerve any Place unde 
that Meridian; but for thoſe Places ſituate Eaſterly or Wel 
erly from it, the Declination muſt be proportioned accord 


ing to its daily Difference in the Table, and Longitude « 


thoſe Places from the Meridian of London; for which Pu 
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The Mariner's Compaſs Rectified. 21 
SR Example 1. 


Admit the roth Day of April, Anna 1756, I am in 
Longitude 150d. Eaſt: I demand what Declination the 
Sun will have that Day in the Meridian of that Place? 

The Declination for April the 10th, in the Meridian of 
London is 08d. 12m. increaſing, and the daily Difference 
at that Time, is 22m. therefore in this Table look in the 
Head thereof for the Number 22, (or neareſt thereunto, if 
not in the Table) which is 22m. in this Example ; then look 
on the Left-hand of the Table for 105d. (or the neareſt there- 
to) the Longitude I am in, and in the common Angle of 
meeting is 6 min. which is to be deduCted from the Decli- 
nation in the Meridian of London aforeſaid 08 deg. 12 min. 
and the Remainder will be the Declination for that Meri- 
dian, or the Longitude I am in, which is 08d. obm. North. 
But if the Declination had decreaſed, as it doth here in- 
creaſe, then you muſt have added, as here-under you 


may ſee. d. m. 
The Declination in the Meridian of London is—08 : 12 N 
The Proportional Minutes ſubtract ——— oo: Ob 


The Declin. for the Longitude of 105d, Eaſt is 08 : 06 N 


The Declin. for the Longitude of 105d. Weſt is 08 : 18N 
. Example 2. | 
Admit the 1oth Day of October, Anno 1754. I am in 
Longitude 87 deg. Weſt, I demand what Declination the 
Sun will have that Day in that Meridian? . 
The daily Difference in the Table of Declination, at 
this Time is 23m. and the Proportional Part thereof by 
the laſt Table is 5m. increaſing. + Qe- m. 
The Declination in the Meridian of London———06 : 43 8 
The Proportional Minutes add—— 00: 05 


The Declination in the Long. of 87d. Weſt. is 6 48 8 


The Declination for the Long of 87d. Eaſt is 06 : 38 


— 


8 


A 


| 22 The Mariners Compaſs Refified. 
T4 TABLE of Refrattion deduced from Mr. F lamſteed's Ob 
 ſervations, made at the Royal Obſeryatory at Greenwich. 
ee — oe | | | | S WD 
*[ þ [al [EAIS]5S| þ 
8 S 1.9 2 8 8 8 
. > 2 
PD. | M.S. B. MS. | D. | M. S. D. | M.S. 
00 | 33-00 | 10 | 4.33 | 25 | 1.45 | 40 | 0.56 
dot | 26.38 | 11 | 4.06 | 26 | 1:40 | 41 | 0.56 
0 [23-22 | 12 | 3-45 | 2 1.36 | 42 | 0.54 
014 | 20.17 | 1J | 3-29 | 2 1.31 | 43 | 0.52 
o2 | 17-26 | 14 | 3-13 | 29 | 1.27 | 44 | 9:59 
021 15.15 | 15 | 3-00 | 30 | 1-23 | 45 0.4.8 
oz [13-23] 16 | 2.48 | 31 | 1-20. 46 | 0.46 
034 [11.53 | 17 2.38 | 32 | 1.17 | 47 | 0-45 
oz | 10.39 | 18 | 2.29 | 33 | 1-14 | 48 | 0.44 
04 | 938 | 19 | 2.21 | 34 [I. II. | 49 | 0.42 
o5 | 8.48 | 20 | 2.14 | 35 | 1-09 | 50 | 0.40 
ob | 7.26 | 21 | 2.07 | 36 | 1.07 | 55 | 0:34 
o7 | 6:25 | 22 | 2.01 | 37 | 1.05 | bo | 0.29. 
| o8 | 5-37 | 23 | 1.55 | 38 | 1.02 | 70 | 0.19 
| og | 5.02 | 24 | 1.50 | 39 | 1.00 | 80 | 0.09 
10 | 433 | 25 | 1.45 40 0.58 | oo. oo 
The Reſraction of the Sun, Moon, and Stars, cauſeth 
them to appear higher above the Horizon than they are; 
therefore the Refraction is always to be ſubtracted from 


| the Altitude obſeryed, that the true Altitude may be had. 
As, admit the Sun's Meridian Altitude, by Obſervation, 
to de 5 Degrees, I demand the true Altitude? | 


| | | n d. m. 

| * Altitude by Obſervation being — 05 : oo 
Sun's Reftaction 8m. 48f. ſubtract —— oo : og 

The Sun's true Meridian Altitude is — 04 : 51 
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4 Sun. Dial for the Latitude of © Degrees. i : 


* 


©. Mr * — * 8 


1 


YO North Declination. _ 7 
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4 $4n-Diat for be Latitude of 1 Degree. 


North Declination. mo IS 
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| TS = 
| A Sun-Dial for the Latitude of 2 Degrees. 
| North Declination, 1 
| o d Deg gz di d 40 dds 17 20 dl22 d 
| Min. zom [,om zom| Jon 
| h m Point h ma mh mh aſh mh mjb nh mh n. 
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ö , 1o.12]nwv by S. 1800. 330. 500 1. 2201. 4c. cz. 16 
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1 . 
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W Sun-Dial for the Latitude of 3 Deron. 3 
„ North Declination. | 
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RR Sun-Dial for the Latitude of 4 Deprees. | 
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4 Sun. Dial for the Latitude of 5 Degrees. 
North Declination. 
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1 Sun-Dial for the Latitude of 6 Degrees. 
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A Sun. Dial for the Latitude of 39 Degrees. 
North Declination. 


0 417 di 20 di: 
90 Ate, TOM 
F mH UN AN 


5.12 9.1710 16 
0.20 0.30 
0.4 257.51 
0.59 2 

1 22 01151 ö 
1.50 2.4 2.31 2 1812. 
2.40% 3.23 

34 N [4 45 4 28 : 
5.00 $+4315- 
6.20 


| 


—— f 
— D 6 506.59 8 | 
Fal d m d nd md Tu 
30.4 If Ampl. O. oo 3. 130.26 9.43 lin. 5416.20 h. a 22.46 26.66 28.49 $0.52 | 

3 South Declination. 12 

ep d- dj5, & 7 diodre dg d) 
ci di ee ee © 20m 
bog Fon bh mb mbmbmkmbm 


| 12 South 1212 [12 12 12 12 
o. by wo. 29ſo, 300. 32 o. 3 30. 350. 36 ſo. 
1. 5 5w 0.5811.02[1.051.08|1.11|1.14j1, 


w by s 1. 3101.36 1.41 1.46015 101.562. 
s w 2.99½.18 [2.22[2.29]2.35|2.42|2. 
wwbyw/2.53/3.07 3.10 3.195.275.3665. 
Af, 47 3-57 Fan 1294.39. 
was 8e 5.145.260 | 
© & 6.0ol5.52'5 44 5.36 


} 


The Mariner's — Retlified. 
if Sun-Dial for the Latitude of 40 Degrees. 


—— 


1 3 North Declination. "I 
Deg. „ d 10 d|12 Jig 7 0 (3 20 d|23d 
Min. zom zom zom 5 2 
Point b mh mH m aſh m fh mb m 
South 121211212 [12 12 


— 


s by w 240. 23 0 210. 2000. 18 fo. 170. 15 o. 
$38 w 0.47 o 44. 4110.37 fo. 340031 
s w bys 1.141 09 1.04j2.59 [0.54[0.49]0, 
s W 1.45[1.381.3 |1.24[1.17]1.11]1.0 
1.55 
225 


swbyw 2,22|2.14j2.04|1.55 [1 46 1.38 
Ws w 3.-08|2.58|2.4t|2.35 [2.23 2.13 
w by s 4.053.533. 4003.27 [3-13[3 02 
2 rr 
w.by 0.22[6.11 3898.45 5.315.195. 
wn wW | * 6 58 6.406. 
Tier [5,006.08 634 [903 6557.07 | 
[Sun's "md md md m Em Fm mſd m fe 
Ampl lo, 00'3.1 5 0.32 9. 4811 3.6 16. 2419- 45/23,06 26,30 


— 


South Declination. 


Peg. I T7T7 Ats dr dry Ude 
M ee (3on|_ e 298 
Point ih mh m hem h mf mjb wjb m bn 1 


— 11—— — 


South T2 | 12112 |12 [12 [12112 12] 
s by w[o,29]9.3110.32,0 34/015 0.3710.38 43 [0-4 


1.30 
2.20 
4.16 


s 8 w [1.oc|1.03}1 061.091. 12 l. 151. 181. 
swby sf. 3301.38, 1.43 1:47|1.52 % 571 
- 7 4 7 . 
wbywſ2z. 563.04 3 12 3. 21[3.29 3. 3803. 
| | wsw 3.4903. 594.09 4 19/4-39[4-49 
t be 
I Weſt [6.00 Sy #8 Si FRA 2 
© ferſ5.ools 52 5:43 5:35 5-2 615.17 ; 


W 


" The Mariner 1 | Compajs is Ni,. 


7 —— for the Latitude of 41 Derive. 85 


Nortb Declination. 
Neg, 0 dſz d 7 e 17 djzo di 


— 


© ſet © fer $.00 2 1766. 26 6, 
Sun's un's d m m 9 m a md md m 
Ampl bo. 003. 1816 389.57 13.1816,40 


South Declination. 46 


r 


Degs © "4]z 175 7 TEE 


Min, 30m 3om zom 29m 
Point h m h mh mb m m h m 
| Sourh| 12 | 12 1 1212 
['s by WO. 30 . . . 2.45 
| $sw |1.01[1.04 |1,07|1.10[1. 611.1911.2311.26|1.2911.31 
2.2114 
82 


E 


f Je Mariner 5 "Compare Kettijed. 


4 gun. Dia for the Latitude of 42 Degrees. 


n 


North Declination. 


nn 


2 


| Das: 
Min, 


Pf 


s by w 
$8 W 


5 s W bys 


S W 


WS w. 
w by s 
Weſt 


wbyr 


Point h m 
South 12 
0.30 


by v 


Wn W. 


© fer | 


1.02 
1.3 
2.15 
3.00 
3.53 
4-54 


2 d 
zom 


h m 


12 
O 2 
959 


611.3211, 


209 
2 52 
3-43 
4 43 


0.00 


5.49 


0.27 0.20 


. 44 'S, 30 
3. 34 3-24 
4.32421 
53720 


d m 


| 


d gn'd 


0.00/3 2116 440 6 


Te wt = 


md III 


6 —— 
1 6. 
——— — 


13.31 


—— 


777 


12.0 


un 


i7d 


[30m 


h m 


"ks: 


2.41 
1.04 
1.30 


0.20 lo. 
0.370034 
9.58 0.54 
— 1.17] 


2OC 


| 


2 44 


£ 3-30}; 


5 0314+-5+14+39 


[5-48 


9.5 8 


7.06 


m 


Id m 
16.56 20.23 23.522724 


3 1.50 


2.33 
3.23. 
1.2404 
3:35 
0.47 


11 


| 


22 d 


1.40 
23 
3 12 
4+17 


0.37 


— 


2 


md 
— — — 


d m 


— 


d m 
30.16 


1236 


5+24|5, 


7-25 [7. 


| 


South Declination. 


3.53 


12 
0.32 
1.05 


141 


2.21 


3.50, 56 08 


4.02 


| 5045 15 


— — 


(5.51 


12 
0.33 0.35 
1.08,1.11 
1.46 1 50 
2.71 2282.34 


3. 2653. 24 
4.12422 


| 
5.20 


5.42 5. 


— — — — 


15 d 774250 22 d 236 


— 


3 be Mariner: Compaſs Rettified. © 1 


* A Sun- Dial fer the Latitude of 43 Degrees. £ 


North Declination. 


zom 


7 d io dſi2 dj 


15 d 


1.18 


q 


5 
22 


30m 


— 


17 dſzo d 


h m 


2. 01 .. 
2.4202. 4802. 


— 


3.41 - 
214.4214. 


Iz 


1.27 
2.15 
5.08 


5 


0.43| 


4007 [4- 


* 
, * CK m__ 2d 7 . e 2 — 
— 2 "FI 12 11 dan En —— — 
— — "a h * 3 — . — — — - 
_ 


17 


* 
1— —— 7 , _— —— — 
—— Fan 6 
2 . — * — We 


1858 W 


* 


The he Matiner's Compaſs Rettified. 


4 Sun n-Dial for the Latitude of 44 Degrees. 


Ps 


North Declination. 


0 d 


. 


| 12 


— 
12 
0.31 


s w bys|1.40[1.35 


s W 
W byw 
WSW 


2.19.13 
3.042. 5702. 
3+5713-4013- 
4-56[4.40[4. 
0.00/5.50 . 


8 


2 d - 
4 


30. 
1.0401 010. 


6.00 6. 10 


Jm dim 


lIOdil2 


h m 


12 


o. 20 . 
50ſo.53 


1.22 
1.85 


2.342 
3.21 


4.16| 


[5497-0 


15 d 


4 
0.500. 47 


1.181.131. 


1.491. 1.43 


2.26 2.1802. 


3.712302 
405 


. 2.44 


6.13 


md m 


o. ⁊0 


US 


22 d 


20 C 


12 

0. 18 
0 38 
o. 59 
1.24 
1.54 


12 


3 21 
4.21 
+39] 5+79 

816.39 


— 


7-31 


17.30 21.524,42 28,23 


d m 
31.22 


230 


2.331. 


o. oo z. 28 


South Declination. 


* — 


„%o diz 7 


zom 


— 


s d7 d 
om 


3314 42 
6 


10 d 
30 


2:43 [2:42 


5.11 


tz ditgd 
b mh m 


—— 


12 
0.39 
119 


2.02 


12 

o. 40 
1.22 
2.06 


3.423.51 


4.52 


5.00 


2.56 


I2 

0.4310-45 
1,28]1,31 
2. 1612.20 


Rent 
4.08]4.15 


17 dzod 22 d' 


r 


be Mariner's Compaſs Rettified. 59 ö 
A Sun-Dial / for the Latitude of 45 Degrees. 5 


North Declination. 


Deg. o dlz dy d 15 d. 20 d 23 dg d 
Min. om 29m 


6 nk nb mialb amb =im[bm| n 


1 


Folnt h mſh mk m 


— 


Soath | 12 12 | 12 12 [iz TZ 
z by wo. 3 200. 3 10. o. 230. 0. 18 
$3 w 1.051.03 0.48 : 39 10.37 


7 d 

3om 

12 

0.28 

0.57 | 
SW by s 1.371.331. 281.241.191.151. 101.05 l. oi ſo. 58 

[2.03 

2.45 

3-32 

14.28 

(5 30 


8 W en by . 1.45 1.30 Y 1 l 23 
tw b w . 2.5902. 2.22 a 6 . 1653 
Ws W [3-52 3e50 . 3.05| 2. . -37 [2.30 
w by s 4474+ 3 57135 203.18 
Weſt 6.05. 50 159 4014.35]4-25 [4.17 


= || 5.2406. 6.0305. ; 315.24 


n W 5.33 
ow bw 


6.3016.41[6.5117-0217:1317:2512:35 17-43 
IE d m d m 
Ampl. o 00'3 3-32 7.05 10 38 14.13 49 228 259 31,58 34-2- | 


South Declination. = 
10. df d el 22 d 3 d 


1401.14 
1501.54 
| 2.33|2.39 

3.0613.14'3.2113.28 
WS W|3.59]4.07 4 15 of 


w by 804.575.075. 175.26 | 
Welt [6.09 $0715: 175˙ 


© fer (5.0 6.00 5-50 5.40 


—— 


5. — Jags 


FRY * rr 


* 


The Mariner Compaſs Reftified. 


A Sun-Dial for the Latitude of 46 Degrees. 
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| A Sun-Dial for the Latitude of 48 Degrees. 
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A Sun. Dial for the Latitude of 52 Degrees. 
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169 A Sun-Dial for the Latitude of 5g Degrees. 
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— Din For the Latitude of 59 Degrees. | 
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A Sun-Dial for the Latitude of 60 Degrees. 
F = North Declination. 
Deg. ſo die ds dj7 oſto diz dis d|20'djaz dj 23 
F 
I Point h mh mjh mh mſh mh mjh mih mh mjh m{h n 
South 12 |12 |12| 12] 12] 12] 12] 12 | 1232 ſu 
s by w[0.3910.38[0.37 0.3010.3510.34[0.33[0.32 0.31[0.30 0.19 
| 55 w 1.19 1.17.1501. 13. 111.091. 1.0501. 0301 O10 
s by s 2.001 5741.54j1.51]1.48[1.4511.42[1.3911.36j1,33]1.4 
| s w 2.442.402. 36½2.320z. 2802.24. 2002. 100 120.0820 
swbyw 3.293. 2503 2003. 16,5. 103 06 12.56% 244 
ws W j4.1514-13140714-0213.57]3-5113-40[3-40]3- Jet 
| wbys {5 0815-03[4-57/4-5114.451]4-40[4-34 [4.2714. 4.12 
, 305-34]5-12)6: 1415 oe 
| w byn 0.3516.2916.23[5.17{6.11 5.65 
wn w| 5 | 7. 10%. 10%. 4 b. 50 
nw bw 7.5777 1-45 
F 8.39 
© et [5 0016. 1716.3515-52/7.1117-39]7:52(8.131$-36/8.58 ſpat 
Sans {4 md ma mſg ma fd n ma mami maſts 
Ampl. ſo. oo 5 ool10.2't5.8 20.18 25.3931 09 36,58 43.10 48.32/12) 
he South Declination. 
Peg. }o dz dj5 d/7 ddt diz dig d 
Nun. zen en e 
TENA 
South 12 | 12 |12 12121212 
s by w 9.390 40 o. 4100. 420. 430. 440 45 
ss W 1. 191.211.230 1.251.27 1.2901.31 
s wbys 2.0002. 03 fz. 062.090. 1202. 152.18 
aw eee: 
| swbyw[3-291]3 343-393 433.4803.5303.58 
| w s 4. 18.23 4.28043 304 39 
w by s 5.085. 14 5-20] — $3 [ 
weſt [6.oſ__|__|__j_f_|_ 
O et [6.00 $435 2515.5814.4914.3014 o8 . 


PREY 
= 


Die Deſcription and Uſe of the foregoing Sun-Dial 
EY mY TABLES | 


is, 4 Sun-Dial for the Latitude of x Degree, and To 
on orderly unto 60 degrees, making in all 61 Dials: from 
oe 24 to Page 84. 3 
ach Dial hath two Tables (the uppermoſt for North 
declination, the lowermoſt for South Declination) and 
12 Columns in each Table: At the head of each Column, 
nd right againſt Deg. Min. are the degrees of Declina- 
ion 3 thus | od. | 2d, 30m. | 5d. | 7d. 30m. | 10d. | 12d. 
nom. | 15d. | 17d. 3om. | 20d. | 22d, | 23d. 29m. | ; d. 
anding for degree, and m. for minute. 
Under thoſe degrees and minutes of Declination in each 
olumn is ſet | h. m. ; h. ſtands for Hour, and m. for 
inutes of an Heur. 5 5 | 
In the Left-hand Column of each Table, under Points, 
at the head) are the Points of the Compaſs, thus, South, 
by W. SSW. SW by S. SW. Sc. S. by W. ſtanding 


. W. by by 
e reſt. ©: | 

At the Foot of each Table, is the Sun's Setting and 
bun's Amplitude, agreeable to thoſe ſeveral Declinations 
t the head of each Column ; and are diſtinguiſhed from 
e reſt by the Words in the Left-hand Column, thus, © 
et, Sun's Amplitude, or ſo much of them as the Column 
an contain. Note, The Sun's ſetting is annexed to each 
Table, but the Sun's Amplitude only to that for North 
declination, becauſe it's the ſame (for quantity) for South 
eelination. | OY 

The Sun's ſetting is Hours and Minutes, but the Ampli- 
de is degrees and minutes, having (d) over the Degrees 
nd (m) over the Minutes. 5 


for South Weſt by South, and ſo for 
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HE SE Tables are intitled at the head of each Page 
thus: 4 Sun-Dial for the Latitude of o Degree; the 


or South and by Weſt; S.S. W. for South South Weſt; 


24 By 


3 . , 112525 — 


86 be Mariners Compaſs Refiified. 

By theſe Tables (being Sun-Dials for all Latitudes) my 
be known the Time of the Day, the Sun being viſible i 
any part of the Hemiſphere, as true and exact as though 
he was upon the Meridian; alſo his Riſing, Setting an 
Amplitude. The like may be known by any Star, whok 
Declination doth not exceed 23d. 29m. as will be evident 


by the following Propoſitions, 


| Propoſition 1. TH E Latitude of a Place, the Sun} 
FI T Declination, and his Bearing given; 


= 


x 1 


Note, By Bearing, is meant the Azimuth, or Point d 
the Compaſs he is upon; and that is found by Setting the 
Sun with an Azimuth Compaſs, which is the trueſt wa, 
and is to be preferred before ſetting the Sun with a comma 
Compals, | | 
The Reſolution of this Propoſition is thus. 

1. Seek in the Sun-Dial Table for the given Latitude, 

2. At the Head of the Table ſeek the given Declinatia 
or the neareſt to it. „ „ 
3. Find the 1 Bearing, among the Points of th 
Compaſs on the Left - band Column. Hh 

4. Then look ſtraight to the Right-hand of the Bearing 
till you come right under the Declination, (before found 
in the head of the Table, and what Number you fu 
there, is the Hour required. | IRE” 
Example 1. In the Latitude of 30 degrees, the Sun hu 
ving 15 degrees North Declination, I deſire to know! 
what a Clock the Sun cometh upon the S. W. Point of tk 
Compaſs? _ 

Look for the Table that belongeth to the Latitude d 
30 degrees, in the head of the Table, which is in Pax 
54, and look for 15d. in the Column under North Decl. 
nation, and for S. W. on the Left-hand of the Table, ani 
then in the common Angle of meeting you'll find de 
2585 of the Day to be oh. 58m, that is 58m. paſt 121 


to find the Hour of the Day. 


lock, the Time required. 


Exani 


— — 
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Example 2. I defire to know at what a Clock the Sun 


N27 cometh to the S.W. in the Latitude of 30 degrees, the Sun 
eu having 15 degrees South Declination ? Anſwer, 34 minutes 
vo 2 a Cloc 5 


For if you turn to the Dial for Latitude 30 degrees in 
hat Page 54, and in the Table for South Declination, feek 
den 15d, at the Head of it, under which, and right againſt 
. W. (on the Left-hand) you'll find 2h. 34m. the Time of 
the Day required. 5 | 7 

If the Declination be not the fame with the Declination 
ven j in the Head of the Table; then look under that Declination 
neareſt to the Declination propoſed. _ 

But more exactly thus, Find the Hour for the next Decli- 
nation both leſs and greater than the Declination propoſed, 
way and take the Difference of thoſe Hours, as alſo of the De- 


anus clination belonging to them: Then ſay, 
As the laſt Difference, is to the firſt Difference; ſo is 
the Difference between the Declination propoſed and the 
* next leſs in the Table, to a fourth Proportional, which 
nation 


add to (when the Hour in the Table increaſeth or (when it 
decreaſeth) ſubtract from the Hour belonging to the leſs 
Declination aforeſaid : So you'll have the Hour required 
exact to the Declination propoſed. | 

Example 3. Admit the Declination to be 18 deg. 20 
min. North, I defire to know at what a Clock the Sun 
cometh upon the WSW, Point of the Compaſs, in the La- 
titude of 30 degrees ? | 

In the Table, the neareſt Number to 18 deg. 20 min. 
s 17d. 3om. Then under 17d. 30m. and againſt WSW. 
8 Ih. 42m, which ſheweth that the Sun cometh upon 


. WSW. Point of the Compaſs, at 42 min. paſt one a 
k. | 


n Pax Now becauſe the Declination propoſed, and the Decli- 
Dec nation in the Head of the Table, are ſomewhat diffe- 
le, and rent; therefore you may make a Proportion very eaſil 

nd tit thus, under 17d. Z3om. and againſt W. S. W. you'll fund 
t 124 | F 4 1 h. 


_ — —— — ——— 
— — — — 
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Ih. 42m. and under 20d. oom. you'll find 1h. 25m. the 


difference between theſe two Numbers is 17m. And the 
difference between the Declination 17d. 30m. and 200, 
is 2d. 30m. or 150m. Alſo the difference between the 
Declination 18d. 20m. and 17d. 30m. is 5om. Then 
ſay, As 150m. is to 17m. ſo is 5om. to 6m. almoſt : Rut 
becauſe 50 is 3 of 150, therefore the third part of 15m, 
js near m. which ſubtracted from 1h. 42m. (becauſe the 
Hour decreaſeth) and the Remainder Ih. 36m. is the true 
Hour of the Day, the Sun being upon the W. S. W. 
point of the Compaſs, having 18 degrees 20 min. North 
Declination. | | 

Do the like with any other Degrees and Minutes of 
Declination : But if the Declination be not very different 
from that in the head of the Table, you need not make 
any Proportion: Likewiſe when the Sun is near the Me. 
ridian, you need not make any Proportion, becauſe there 
the difference is but ſmall. 5 
Nite, There is none but the Afternoon Points in the 
Tables of theſe Dials, yet you may eaſily find the Time 
of the Day for the Forenoon Points but what follows. 

For Points equally diſtant from the Meridian, are equal 
Time from Noon, ſo that at what ſpace of Time from 
Noon the Sun is S. E. in the Forenoon, the like ſpace of 
Time from Noon he is S. W. Afternoon. 

As in the Table following, the Points that ſtand right 
- againſt one another, are equally diſtant from the Meri. 
dian ; therefore to find the Hour of the Day, the Sun 


being upon any of the Forenoon Points, ſee what Time 


of the Day it is when the Sun is upon the Afternoon 
Points that ſtand right againſt the Forenoon Points de- 
fired, and ſubtract thoſe Hours and Minutes from 12 
Hours, the Remainder is the Hour and Minute of the 
Day required, & 
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the _ N . ME 
. | | „ 
0, IT ABLE of the Points of the Compaſs, equally | 
the diſtant from the 1 N ee 

922 — - 

K Forenoon Points. Afternoon Points. 
m. | | 
= South. South. . 
true South by Eaſt [South by Weſt 

W. bouth South Eaſt South South Weſt 
or South Eaſt by South South Weſt by South 
South Eaſt South Weſt ; 
s of MSouth Eaſt by Eaft South Weſt by Weſt. 
rent Eaſt South Eaſt Weſt South Weſt 
nale Eaſt by South Weſt by South 
Me. Eaſt. | Weſt 
=" Eaſt by North Weſt by North 
the MW (faſt North Eaſt Weſt North Weſt _ 
ime North Eaft by Eaſt North Weft by Weſt 
North Eaſt North Weſt 
qual North Eaft by North North Weſt by North 
ron North North Eaſtt North North Weſt _ 
North by Eaſt North by Weſt 
| North North 

it Forenoon Points Afternoon Points 
Sun 


Example 4. In the Latitude of 60 degrees, the Sun 
being North Eaſt; I demand the Hour of the Day, the 
Sun having 22 degrees North Declination. ED 

In the Sun-Dial for Latitude 60 degree, (in Page 84) 
ook againſt N. W. (which is the Afternoon Point, corre- 
ſponding to N. E. the Forenoon Point,) and finding the De- 
lination 22 degrees in the Head of the Table, in the com- 
mon Angle of meeting is 8 Hours 41 Minutes, which 
ſubtract from 12 Hours, the Remainder 3 Hours 19 
Minutes is the Hour of the Day required in the Morning. 

e | E£xampe 


i 


— — 


[| 
ba 
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Example 5. The Sun being ENE. in the ſame Latitud 
gw ſame Declination ; I demand the Hour of th 
Day? 

h Latitude 60 degrees and North Declination 22 fe. 
grees, the Sun being WNW. it is 54 minutes paſt 6 
lock in the Afternoon; which ſubtract from 12 Hour, 
the Remainder is 6 minutes paſt 5 in the Morning; thy 
Time defired. 

Example 6. In the Latitude of 35 degrees North, thy 
Sun having 15 degrees North Declination, and being 
South Eaft by Eaſt ; I demand the Hour and Minute of th 


Day ? | 

fo the Table for Latitude 35 degrees (in Page 5 
| look againſt S. W. by W. (the Afternoon Point) corte. 
ondent to S E. by E. (the Forenoon Point.) And th 
Hoctioacion 15d. in the Head of the Table, and in th 
common Angle of meeting is 1h. 45m. which dedufttl 
from 12 Hours, the Remainder is 15 minutes paſt 10 
Clock, the true Time of the Day defired, 
Example 7. In the Latitude 35 degrees North, th 
Sun having 15 degrees South Declination, and being SE 
- by E. I demand the Hour of the Day? 

Anſw. 20 Minutes paſt 8 a Clock; for the Hour it 
the Table is 3 Hours, Minutes, which ſubtraftd 
from 12 Hours, leaveth 8 Hours 20 Minutes, the Hou 


required. „ 

The like is to be underſtood of any other Latitude 
with any other Declination, and with any other Poi 
of the Compaſs. 8 F 


Note; Theſe Tables ſerve as well in South Latitude, u 
in North Latitude, only the Difference will be this ; 

If the Latitude be contrary, then the Declination mul 
be contrary, and the Points of the Compaſs contrary ; thi 
is to lays North Declination muſt be counted South; and 
South Declination muſt be counted North; and the Soul 

ot 2 ol 
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int muſt be North; and 8S. 
and S. S. W. muſt be N. N. W. and S. W. by S. muſt be 


N. W. by N. and ſo for any other 82 as in the fol- 
able. 


Ipo 


lowing 


by W. muſt be N. by W 
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A TAB L E of Points PER: 7 diſtant _ Non, * 
both in North Latitude, and in South Latitude; 
| either before Noon or Afternoon. | 


North Latitude. " Boo: Latitude, 

| Forenoon. | Afternoon. | Forenoon. | Afternoon. | 
; by T. N by E. N ey. W. 
5 8 E. NN E. NNW. 
South Eaſt. North Eaſt. North Veſt, | 
TE by E. IN E by E. N W by W. 
E 8 40 * EN 0 W N 1 

Eaſt. aſt, eſt, 
E by N. |W Eby Ss. [Whys. 
E NE. W FE. W 8 E 
NE by E. N 8 Eb E. S Wb 
North "Eaſt, N | | Sout Eaſt South 5 , 
NE by N. s E by S. [SW by 8. 
NN E. - ch SS W. | 

8 bl South, South. 


Propoſition 2. To > Har of the Night a the St 
215 Tables of Sun-Dials. 1 * 


V OU may find the Hour of the Night, by the dk 
of an known Star, whoſe Declination doth not ex- 
ceed the Sun's greateſt Declination, after this manner. 


I 


Find 


— 


Ou 0 OC CUTIE — III III I ne 
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Find the Time of the Star's coming to the Meridian on E. 

the Day propoſed; then if the Star be on the Eaſt. ſide of tude 

the Meridian, ſubtract the Hours and Minutes which S.E. 
| theſe Tables ſhew, from the Time of the Star's coming Nort 

to the Meridian, the Remainder is the Hour of the Night; 

But if the Star be on the Weſt-fide of the Meridian, then 

add thoſe Hours and Minutes aboveſaid, to the Time ef IM Tim 

the Star's coming to the Meridian, the Sum is the Hour His 

of the Night. . 9 ME 

To find what Time the Stars come upon, or to the I Tim 

Meridian, ſee the Mariner's Calender, in the Uſes of the : 

Tables of the Sun's, and a Star's Right Aſcenſion, Pages Tim 

577 58, 59. 60, and 6. 


Example 8. Admit the 26th Day of October, in the bor, 
Latitude 40 degrees North, I obſerve the Bull's Eye to be Inft 
S. E. I demand the Hour of the Night. | whit 

The 26th Day of October, the Bull's Eye cometh on the War. 

Meridian at 18 Minutes paſt 2 a Clock in the Morning; MW 

this Star's Declination is 15 deg. 58 min. North, therefore I ®'s 

in the Table that belongs to 40 degrees in Page 64, ſeek Proj 
In the Head of the Table the Declination of the Star, or follc 
neareſt thereto, and by the ſide, the Point of the Compaſs, 
and in the common Angle of Meeting, is 1h. 31m. which dein 
ſubtracted from 2 hours 18 min. the Star's Southing, the hath 

Remainder o hour 47 min. is the hour of the Night de- ES. 

ſired. But if this Star had born S. W. you muft have ! 

added, and then the Hour would have been 49 min. paſt ther 


3 a Clock in the Morning. | * 
un 
The Operation. tion 


The Time of the Star's being on the Meridian——2 : i 
His Diſtance from the Meridian either at SE or SW, 1 : 31 W..”; 
The Time of the Night, the Star being S. E. — o: 4 T 
The Time of the Night, the Star being SW. —— 3 : 49 

ny 
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Example 9. Admit the 16th Day of November, in Lat i- 
tude 45 degrees North; I ſee the Lion's Tail upon the E. 
S.E. point of the Compaſs, having Declination 15d. 57m- 
North, I demand the Hour of the Night jp 


" The Operanmn. b. m. 
Time of the Star's being on the Meridian 08: o8 Morn, 
His Diſtance from the Meridian being — 03 : o1 | 


Time of the Night, the Star is ESE; 05 : o/ Morn. 


Time when this Star is W. S. W. 11 : 09 Morn, 


Note; If the Compaſs hath Variation, you muſt allow 
for the Variation: But if you will uſe this following 
Inſtrument, which I call a Rectifier, you need not reckon 
which way the Variation is, either Eaſtward or Weſt- 
ward; for this Inſtrument will do it fo plain, that you 
cannot be miſtaken, as 'is ſhewn in the- following part of 
this Book: But for the preſent I will only give you one 
Propoſition, and apply it upon the Rectifier, which is as 
ſollowet n.. F 2 | My 

Propoſition. Admit in Latitude 47 degrees North, the Sun 
deing in one of the Equinoctial Points, at which time he 
hath no Declination, I obſerve the Sun to riſe upon the 
E.S. E. Point of the Compaſs, I demand the Variation? 

The Sun having no Declination, in any Latitude (if 
there be no Variation) the Sun will riſe at Eaſt, and ſet 
at Weſt; but according to the foregoing Propoſition, the 
dun did riſe E.S,E. therefore there is two Points Varia- 
tion, as will appear by the following Rectifier. | 


The Deſcription of the ReQiifier. 


| T HIS Inftrument containeth two Circles or Compaſſes, 


one within the other ; but as it is made in Wood, 
the one moveth upon the other; ſo that the inward or 


upper 
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upper Circle repreſenteth the Compaſs that you ſteer by, 
which is ſubje& to Variation: But the outward or 10 | 
Circle, repreſenteth a true Compaſs that never varieth 
And by it you may readily rectify your Compaſs when it 
doth vary ; thus : 

Always bring the true Point of Riſing, or Setting cn 

he compa Tov: under Gm DRE the falſe Point of 

iſing, or On Or u Compaſs, there 
let he lafrnment ſtan — 
As in the for 18 1 4 The Zaſt Point is the 
true Point of Riſing, and E. S. E. Point is the falſe Point 
of Riſing, therefore bring the Eaſt Point on the outward « 
under Compaſs, to touch the E. 8. E. Toint on the inwarl 

per Compaſs. '- | 

"Then the Points that are upon the outward Compal 
ſhew the Points that are upon the inward Compaſs ; f, 
that according to this Obſervation the N. N. E. Poin 
on your Compaſs, is the true North Point; and the 
North is the true NNW. and the NW. is the true WNW, 
and the Weſt is the true WSW. Point; a plainly a+ 
; pears by the Rectifier. 

Note, The true Points are always counted on the out 
ward Circle or Compaſs. 

This Inſtrument in Wood, is larger than this Fi un, 
and there the Points are divided into Halves and 
ters; as alſo each Compaſs (in ſome) is divided into 
degrees, . number'd from the North, and South, (þotl 
ways) towards the Eaſt and Weſt — there is 9p 
degrees. 
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The RECTIFIER. 


Propoſition 3. 7 15 the Sun's Rifing Settin ” * 
plitude Tor Table of the Sun-Dial, 8 


Nee Table for the Latitude of the Place, ſeek the 
Declination, under which, and againſt © ſet, is the 
dau Settings and againſt Sun's Hop), is the Amplitude. 


And 


1 
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And if you ſubtract the Sun's Setting from 12 Hours it 
-gives his Riſing. 5 
Example 10. Latitude 50 degrees North, Sun's Declina- 
tion 20 degrees North, I demand his Riſigg, Setting, and 
his Amplitude, 5 
In the Table for 50 degrees (in Page 74) ſeek the 
Declination 20 degrees North at the Head of the Table, 
under which, and right againſt © /t. is 7. 43, which ſheweth 
the Sun ſetteth at 43 Minutes after 7 in the Afternoon; 
f + ſubtract from 12h, the Remainder 4h. 17m. is his 
iſing. 3 1 | 
In ike manner under the Sun's Declination 20d. and 
againſt Sun's Ampl. is 32d. 8m. the Sun's Amplitude: 
that is, Eaſt Northerly at his Riſing, but Weſt Northerly 
at his Setting. e 85 


Note 1. The Amplitude is always of the ſame Name 
with the Declination : For chat Reaſon the Ampli- 
tude is ſet only for North Declination, being the ſame 
in Quantity for South Declipation, only in Guality it's whic 

the contrary... * . 


Note 2. The Sun's Riſing for North Declination, is the 1. 
Setting for South Declination; For that Reaſon the Table n 
hath only O. ſet, both for North and South Declination; 
yet they ſerve for both Riſing and Setting, by looking MAY 
contrary to the given Declination. : 
Wherefore, to find the Sun's Riſing, when he hath Afr 


North Declination, look under South Declination ; and n 
when he hath South Declination (to find his Riſing) look 8 
under North Declination. ET 88 1 

Note 3. In South Latitude with South Declination, : 


alſo in South Latitude with North Declination, the Sun's 
Riſing and Setting is the ſame as in North Latitude with 4 
North Declination, as alſo in North Latitude with South I 
Declination, En | : 


The Mariners Compaſs Rectißed. gf 


Therefore theſe Tables are as uſeful in South Latitude as 
in North Latitude; if North Declination in theſe Tables 


be counted for South, and South for North. 


Note 4. The Riſing, Setting, and Amplitude of any 
Star (whoſe Declination doth not exceed the Sun's greateſt 
Declination) may be found by theſe Tables; provided its 
Southing, or Time of the Star” s coming..to or on the Me- 
fidian, be known. 


For the Time of Sun- "DIES in bete Tables for any 1. | 


titude, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame kind with the Sun, 
for the ſame Latitude. 

Therefore the half Continuance of a Star above the 
Horizon (found in theſe Tables as before directed) added 
to, and ſubtracted from the Star's 3 to, or on the 
K the firſt is the Star's Setting the latter its 
Riſin 


. of this Nature you will find in the Uſe of the 


next Tables of Semidiurnal and Seminocturnal Arches, to 
which the Reader is referred. 

The Amplitude of a Star by the foregoing Tables is 
bund as the Amplitude of the Sun was, which is more 


| = treated on in the Uſe of the Tables of Amplitude, 


age 146. 
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Afronomic TABLES of Semidiurnal and Semi- 


_ nocturnal Arches : Shewing the true Time of the 
SU N's Ri/ing and Setting; with the Length of 


ting all Places in the World, whoſe Poles is not elrva- 
ted above 60 Degrees, either North or South; and 
to laſt with Exatineſs, as long as Ged upholdeth 
the Courſe of Nature. q 


the Day and Night, for any Day in the Tear; fit- 
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The Mariner*s Compaſs Reflified. 
[A TABLE /hewing the Semidiurnal Arch, or Time of 
| Sun-ſetting, when the Sun hath North Declination ; and 
the Seminocturnal Arch, or Time of Sun-riſing, when' 
the Sun bath South Declination. _ 3 | 
© The Degrees of Latitude. Th 
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ST 


Sun-ſetting, when the Sun hath Nerth Declination ; and 
the Seminotturnal Arch, or Time of. I ng, when 
the Sun hath South Decliaation; 0 


ABLE ſhewing the Semidiurnal Arch, or Time of 


— 
— A. IA att 


The Degrees of Latitude. 5 
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A TABLE ſhewing the Semidiurnal Arch, or Time of 
Sum ſetting, when the Sun hath North Declination ; ; and 
the Semimtturnal Arch, or Time of Sun- -riſi 1g, when 
| the Sun hath South Declination, | 


| Ihe Degrees of Laditude. 
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TABLE fhewing the Semidiurnal Arch, or Time / 
Sun-ſetting, when the Sun hath Norib Declmation ; and 
the Seminocturnal Arch, or Time 
the Sun hath South Declination, 


The Degrees of Latitude. 
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TABLE ' hewing the Semidiurnal Arch, or Time of 


| Sun-ſetting, when the Sun hath North Declination ; 3 and 
the Seminocturnal Arch, or Time of Sun-r: riſe ing, whin 
the Sun hath South Declination. 
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e of 4 {TABLE ſhmwwing the Semidiurnal Arch, or * Time of 
and Sun-ſetting, when the Sun hath North Declination ; and 
Chen the Seminocturnal Arch, or Time of Sun- ek, toben 
the Sun hath South Declination. 
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TABLE ſhewing the Semidiurnal Arch, or Time of 
Seun-fetting, when the Sun hath North Declination; and 
the Seminocturnal Arch, or Time 


of Sun-riſmg, when 
the Sun hath South Declination. | RE, 6 
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7 TABLE fhewing the Semidiurnal Arch, or Time of 
| Sun-ſetting, | when the Sun hath North Dechnation ; and 
| the Semi nocturnal Arch, or Time of Sun-riſmg, when 
the Sun hath South Declination. 5 | 
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The I Degrees of Latitude. | 
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14 TABLE ſhewing the Semidiurnal! Arch, or Time of 
Sun-ſetting, when the Sun hath North Declination ; ani 


; the Seminoturnal Arch, or Time of Sun-riſing, when 
the Sun hath South Declination. | | 
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| 


hen the Seminocturnal Arch, or Time of Sun-riſing, when 
the Sun hath South Declinatton. 5 
The Degrees of Latitude. 8 
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188 The Mariners Compaſs Reifed. 
The Uſe of the foregoing TABLES. a 
Semidiurnal and Semi nocturnal Arches. 


To find the Time of the Sun's Riſmg and Setting, ani 
' "the Length of the Day, and of the Night, by thi 
Tables. | r 


IRS T, ſeek the Sun's Declination, in the Tables 
of Declination, for the Day propoſed; with which 
enter the Tables of Semidiurnal and SeminoCturnal Arches}; 
finding the Latitude of the Place in the Head of the Ta. 
ble, and the Degree of the Sun's Declination in the fir} 
Column on the Leſt-hand; and in the common Angle of 
Meeting is the Semidiurnal Arch, if the Sun hath North 
Declination ; but its Seminocturnal Arch, if the Sun hath 
South Declination” | 
Example 1. For Illuſtration hereof, let it be required Ler 
to find the Time of the Sun's Riſing, Setting, and the WF 
Length of the Day, and Length of the Night for the 4th 
Day of May, 1754, in Latitude 46 Degrees North? 0 
At which Time the Sun's Declination is 16 deg. o1 min. L 
North; with which enter the Table, as is before declared I 53 
and the Semidiurnal Arch is 7 Hours 9 Min. the true Time I * 
of Sun-ſetting ; whoſe Complement to 12 Hours is the 
Seminocturnal Arch, or the Time of Sun-riſing, and is 4 
Hours 51 Min. double the Semidiurnal Arch, you have II 
the Length of the Day; double the Seminocturnal Arch, | 
the Aggregate is the Length of the Night. See the Work I. 


following. H. M. 
. 12 : 00 
The Semidiurnal Arch, or Time of Sun-ſetting 07 : 09 TI 
The Complement to 12 Hours is — — C „Ir 


The Seminocturnal Arch, or Time of the Sun-riſing, in 
Latitude 46 Degrees North, is 4 Hours 51 Minutes. T 


The 


The: Mariner's Compaf. Rectiſied. 109 
N. 

The Semidiurnal Arch doubled. 65 : 85 
The Length of the Day, May 4, 1754, is —— 14 : 18 
The Seminocturnal Arch double f os 8 11 


The Length of the Night, May 4, 17 54, 6. 09: 42 


Example 2. But when the Sun hath 16 deg. or min. 


south Declination, in this Latitude of 46 deg. North; 


then the Day-Arch will become the Night-Arch, and the 
Night-Arch will become the Day-Arch. | 8 

As, on Nav, 6, 1755, the Sun hath 16 deg. oo min. 
South Declination; then the Time of the Sun's Riſing 
b 7 Hours og Minutes, his Setting 4 Hours 51 Minutes; 
the Length of the Day 9 Hours 42 Minutes, and the 
Length of the Night 14 Hours 18 Minutes. 


Example 3 Let it be required to find the Time of 
the Sun's Riſing and Setting, with the Length of the Day 
ind Night, for the 26th of December, 1756, in Latitude 
53 deg. Nerth ; at which Time the Sun's Declination is 


23 deg. 22 min. South? H. M. 


Ys | 12 : 00 
The Seminocturnal Arch, or Time of Sun-riſing 08 : 20 


The Complement to. 12 Hours is ——2<———— 03 : 40 
And is the Semidiurnal Arch, or Time of Sun-ſetting. 


The Semidiurnal Arch doubled —— - — a - 
The Length of the Day, December 26, 1756, 07 : 20 
| fi. © „ 5 08 : 20 
The Seminocturnal Arch doubled — ET. E : 20 


E 


The Length of che Night, Dicember 26, 1756, is 16: 40 
| Theſe 


— NE ITS SnE SO Y - 
— $a PR BT hers. - n_—_ 


Night, for the 4th of ay, 157+ 


— 


110 The Maring's Compaſs Refiified: 
Theſe Tables will ſerve as well in South Latitude as in 
North, with this Alteration only; When in South Lai. 


_ tude, then uſe South Declination there, as you do North 


VDeclination here, in North Latitude. 

For then theſe Table ſhew the Semidiurnal Arch, « 
the Time of Sun- rifing, when the Sun hath South Decl. 
nation; and the Semina&turnal Arch, er the Time i 
Sun-ſctting, when the Sun hath North 1 | 


Example 4. Let it be requirad to find the Time of the 
Sun Riſing and Setting, with the Le of the Day, and 
in Ir 46 Degrees 

South, 
At which Time 7 Sun's Dedlinatian is 16 Degrees 
os Minutes North; with which enter the Table, an the 
Seminocturnal Arch is 7 Hours 9 Min. the Time cf Sun- 
riſing ; whoſe Complement to 12 Hours is the Semidiurnal 
Arch, or Time of Sun-ſetting, which 15 at 3 Minutes paſt 


4 of the Gael ot; | H., M. 
nn 07 : 09 
The SeminoRturnal Arch doubled Tn 4 07 


The Length of the Night, May FRY 1757. 1 14:8] 


in Latitude 4 Deg. South 


— —— 


The Semidiurnal Ak doubled — — 3 to | 


The Lenze af the Nils: * Ath of 2 
1757. Latitude 40 Degrees South 1 O9 : 42 


Exa ind 5. Let it be required to find the Time of the 


Sun's Rifing and Setting, with the Length of the Day 


and Night, for the 26th of. Detember, 1-755» in La- 
titude 53 Degrees South. At which Time the Sun's 
Declination is 23 Deg. 24 Min. South; with which 
enter the Table of Semidiurnal Arches, c. and- you will 


find as follows. H, M. 
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he Semidiurnal Arch, or Time of Sun-ſetting — 08 
he Seminocturnal Arch, or Time of Sun-rifing 03 : : 40 


1 3 


ie Length of the Day - . 
ength of the Night, "Sheen 26. 1755 
Latitude 53 Degrees South 


16: 4⁰ 
07:20 


To find the Time of a Star's Riſing or 1 


B* theſe Tables the Time of the Riſing and Setting of 
all the Stars in the Heavens (whoſe Declinations do not 
exceed the Sun's greateit Declination, ) in any Latitude that 
he Tables contain, and at any Time of the Year, is found 
in this Manner. 

If the Star hath North Declination, and you in North 
Latitude, look for the Latitude in the Head in the Table, 
tie Declination on the Left-hand, and in the common 
Angle of meeting is the Star's. Semidiurnal Arch, or half* : 
the- Time- of the Star's Continuance above the Horizon, 
in that Latitude; or the Diſtance of the Time that Star is 
in aſcending from the Horizon to the Meridian, on the 


Laſt-ſide; likewiſe deſcending from the Meridian, to the 


Horizon, on the Weſt-ſide of the Meridian. Now, if 
you ſubtract theſe Hours: and Minutes from the Time of 
the Star's coming to the Meridian, the Remainder will be 
the Time of the Star's Riſing :: and if you add, the dum 

vill be the true Time of the Star's Setting, | 


Example 6. Let it be required to find the Time of the 
Ring and Setting of the Bull's Eye, November the Zoth, 
in the Latitude of 52 Degrees North: The Declination 
* ids Stars r9-Digs of North: the goth Day of 
November this: Star = on the en at 5 5 Minutes 
paſt 11 of en at Night. N 
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H. M, 
The Time of the Star's Southing - - IT : $6 
The Semi- apparent Arch, ſubtratct——————— 07 : 26 
Time of the Star's Riſing in the Evening ——— 04: 29 
Time of the Star's Setting in the Morning 07 : 27 
Note 1. If the Sum of the Addition exceed 12 Hours, 


caſt away 12 Hours. 


2. And when you can't ſubtract, add 12 Hours to the 


Star's Southing, and then ſubtract : What remains is it's 
vetting. 3 7 
Example 7. I deſire to know the Time of the Riſing 
and Setting of the Bull's Eye, the 3oth Day. of November, 
in the Latitude of 13 degrees North: The Declination of 
the Bulls Eye 15d. 58m. North? . 


RS: * | | ” H. M. 
The Time of the Star's Southing ————— 11: 55 
The Semi- apparent Arch, ſubtract ———————— 06 : 15 
The Time of his Riſing in the Evening —— os : 40 
The Time of his Setting in the Morning ——— 06 : 10 


If the Star hath South Declination, and you in North 
Latitude (look as before) the Latitude in the Head of the 
Table, the Declination on the Left-ſide, and in the com- 
mon Angle of Meeting is the Star's Semi-depreſſed Arch; 
which ſubtract from 12 Hours, the Remainder is the Star's 
Semi-apparent Arch, or half the Time that the Star doth 
continue above the Horizon in that Latitude : Therefore ſub- 
tract thoſe Hours and Minutes from the Time of the Star's 
coming to the Meridian, adding 12 Hours to the Star's 
Southing, if otherwiſe Subtraction can't be made, the 
Remainder will be the Time of the Star's Riſing ; and if 
you add, the Sum will be the Time of the Star's Setting, 

. Example 


The Mariner”s Compaſs Reviified. I 13 
M. Example 8. Let it be required to find the Time of the 
35 Riſing and Setting of the bright Star in the Great Dog's 

Met, the 1 5th 7 of November, in the Latitude of 
zo deg. North. The Declination of the Great Dog's 


29 Mouth, is 16d. 23m. South, and its Southing is 3 Hours 
10 min. in the Morning, the 15th of November. 


8 H. M. 
— WB The Time of the Star's — is —  : 10 
"2 Wl Toit add ——— —. — 12 : 00 
the The Sum is — — —  : 
its MW The Semidepreſs'd Arch, by the Table i IS — 07 : 
Which ſubtract from —— 2: — 
ins The Remainder is the Semiapparent Arch 04: 38 
be, Time of Southing, with 12 Hours added, is—— 15 : 10 
of WI The Semiapparent Arch, ſubtract — — 04 : 38 


M. Time of the Star's Riſing in the Evening 


| Times of the Star” s Setting from Noon is 48 : 
7 Min. paſt 7 in the Morning — ; b * 19 


40 Example 9. I deſire to know the Riſing and Setting of 
— e Great Dog the 15th of November, in the Latitude of 
10 J Degrees North, 


H. M. 


Time of Southing, with 12 Hours added 15: 10 
The Semiapparent Arch, ſubtract —————— o6 : 39 


Time of the Star's Riſing in the Evening - OS : 3 1 


Time of the Star's Setting in the Morning, when ; 
12 Hours is ſubtracted— a} 1 


In South - Latitude, % know the Time of the nm ing and 
Setting of the Stars, 


Do with thoſe Star's that have North Declination in 
South Latitude, as with Star s that have South Decli- 
lation in North Latitude, 


E compli 
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' Example 10. Let it be required to find the Time of . 
the Riſing and Setting of the BulPs-Eye the 18th Day of 

Is November, in the Latitude of 42d. South. 8 
| The Declination of this Star is 15d. 58m. North : 
The 18th Day of November this Star cometh upon the f 


| | Meridian at 46 min. paſt 12 in the Morning. a 
b 3 „ N 

| The Semidepreſſed Arch, by the Table is ——— 07 : 00 
8 Which ſubtract from —— e 
a The Remainder is the Semiapparent Arch O5 : 00 
| The Time of the Star's Northing is — 12 : 46 el 
j The Semiapparent Arch, ſubtract ——- — O5 : 00 
| Time of the Star's Riſing in the Evening 3 07 : 46 


Time of the Stat's Setting in the Morning — O5 46 


— — . —— 


In like manner the Riſing and Setting of any Star (whoſe 
Declination  exceedeth not the Sun's greateſt) may be 
found in any Latitude, from the Equinoctial to 60 degrees, 
cither North or South, | 

ASTRONOMIC 

T NES 

SHEWING, © - 8 

The Point of the Compaſs that the Sun and Stars Riſe F' BT 
Set upon, AE 


tt Of 2) |} 


Being of excellent Uſe for readily finding the Variation of 
the Compaſs ;-and may be performed by an ordinary Mer- 
dian Compaſs, but more exactly by an Azimuth Compaſs. 

Fitting all Parts of the World, where the Pole is not eleva- | 
ted above 6odeg. either North or South. | Latitude 
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Latitude 4 Degrees. || Latitude 5 Degrees. 
North De-| De- South De- North De e- South De. 
clination, ' clin, | clinarion. |! clination. ſclin, | clination, 
Or: | Oſet D M M Ori ©/et Ori] O ſet [Ort [Oſt 
| Eaft Weſt| 0.50|Eaſt Welt| Eaſt Weſt| 0.00|Eait Wel 
I 2.48] 1 I 2.48 I 
2 „ * 2 32 
e bu RY ebs #bo ebn 'wbn[i1.12 e b. why 
I 14 02 lf x 14.01 2 
2 160,59] 4 2 16.49 MY 
3 [19.38 3 we 935. e 3. 
enewnw2226ecsc WIiu ene wnwizz. 23 ese Wan 
| | 


| Latitude 7 Degrees. 
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"Latitude 8 Degrees. 


North Dec. Dec. South Dec. 


Latitude 2 Degrees. 
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Latitude 10 Degrees. 


Latitude 11 Degrees.” 
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e bn wbn 12 e bs wbs| |ebn wbn 8.4z|ebs wbs 
1 101.03 I i 10 53 | 
2 13.14 « 2 13-03 
3 I 5.23 3 | 3 15.10 
ene WnWII 7.34 ese wsSw| ene whw 1. 18e se vs 
1 J19˙41 . I 19.25] 
2 [21.49] 2 2 21.30 
4-4 3 [2334 
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Latitude 40 Degrees. 


orth De- De- South De. 
dination, | clin. | clination. 
94] ©/a[D_MjOri[© /e 
Welt] 500 Ea 
I 2.09] 1 
I 4-19 2 
3 6.27 ; 
ebn wb nj 8.36ebs webs 
1 10.43 1 
4 12.51 - 
l r 
ene wu WII 7. o3 ese WSW 
I 19.07 1 
2 21.10 2 
3 23-12] 3 
| 


— 
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Latitude 41 Degrees. 
North De | De- South De- 
_clination, (clin. | clination. | 
SBN |Ori] Ofe| 
Eat Weſt 0.50 |Eaſt Weſt 
1 2.07 1 1 
2 415 2 
3 6.22 3 
e by n wbyn 8 28 e bys w bys 
i 110.34 I 
2 12.40 2 
3 14-44 3 
enewnw;|16.47 es e 1 
1 18.50 I 
8: Rot 2 
3 22-50 3 
| 


— nn 


Latitude 42 Degrees. 


Latitude 4 3 Degrees. 


North Le De. South e | North Be | De- | SouthDe- | 
dination. [clin. | clination | | clination, 1E clin. | clination. 
Ou! O/eaD MOri O et Ori] O /et DM D M{Or: | © /et 
Eat Welt | o.00/Eaft Weſt] Eaſt Wen 0.00 

I 2,00: 1 1 2.04 1 

2 4 11 2 2 4.07 2 

3 3 3 6. 10 3 | 
chun be 8-20e bys wby:] e bnwbn 8.12 ebs wbs 

10.24 I I 10.14 1 

l 12,28 2 a2 {12.16 2 

3 14-3C 3 3 14.6 3 
enewnw |16.31CSe WS w| ene whw 16. 15e se wan 

1 18.32 1 1. 8.14 1 

2 [20:31] A 2 20.10 2 

"_ 22.27 3 3 22.05 3 


| 
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"Latitude 44 Degrees. 


[Eaſt Weſt | 


NorthDee. 
Ori O ſet 


chindies 

wet ig 

| oy 
3 

e ne n 

17551 

© 


nebe nwbw 
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23.34 


nebe "Tf 


| : Latitude 45 Degrees, 


Decl. South Dec. North Dec. ih Dee 
D M|ori.} Se = 87. DM 855105 
©.00| Eaſt Weft| | Eaft Weſt | o. Wet 
] 2.01 1 4% 41 T1440 1 
4.030 2 2 3 2 
6.04] 3 3. IE 3: 
8. daſeby s w by se BE n 7.50ſe by s w 
10. o4 1 | 9.54) 1 
12.03 2 4 11.51 | 2 
14.01 3 3 13-46] 3 
15.59] ese wen en c wnwls.42ese v 
J 17.54 92 1 17.360 1 
19.50 2 2 275 1 
21.42 | | . 1.19 3 
sebe ab zebe * 


Latirade = 5 


Ori. © ſet 
Eaſt Weſt 


| nebe nw bw 


North e- 
clination. 


2 


. 
ebyn w by n 


3 


— . _ — ok * 4 


T Latirade 47 "Degrees, | 


"'De- South De- North De- De- | South De- 
clin,| clination, RS clin. | clination, 
D Mori. © /et 24 D. M. Sri. © ſet 
' 0.00 Eaſt Wei 84 o. oo Eaſt Wel 
1.58 1 | 1 1.55 1 

— 2 3 2 
5.51 S 1:5 Þl- ty . # * 
7.47 e by s wbys| |ebyn wbyn| 739 by s whys 
9.73 1 *% 9.33 L 
11. 38 | 2 5 2, ; 11.25 2 
1% 3 || 3 [1347] 3 
15.25 ese WSV e ne wn. os ese wiv 
18.1) 13 | FE 16.57 1 
19.07 2- 2 13.46] 2 
20. 20.31 

22 42 ze be FOE nebe Rab mo be be 5 by 


ene 


nebe 


ene 


: r 


Ibn 


l 


by 


by 
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Tatitude 48 Degrees. || Latitude 49 Degrees. 
North De- De- Sout North De | De- | South De- 
clination. | clin. clinarion. clination. (clin. | clination | 
on | e B N M|Ori]© ſet] Ori! GDM Ori | O ſet 
Faſt Welt 0.00] Eaff Weſt eft| 0.00 |Eaſt 'Weſt 
1 1.53 I | I i WT; 
2 3-46 WF. 2 3.42 | : 
3 3.38 33 
ebnwbn J. ;zoſe bs w bse by n wbyn 7.22 we by 
1 9.22 1 1 | 9.10 | 
2 11.12 2 5 10. 59 4 | 
3 13.01 3 „ 
ene wu w 14.500 e se wsw| ene wn WIA zz es e WSw 
I 16.38 1 1 16.17] 1 
RK 18.24 2 8 18.01 2 
nebe nWbw 21. 49ßebe swbw | nebe nwbwiz 1. 22 sebe swbw 
1 223 29 7%. (  Þ 
Latitude so Degrees. | | Fo G1 Degrees. | 
North Le Ve- South Le North De- De- SouthDe- 
clination. |clin. | clination | clination, | clin, | clination, 
Or: | ©/er D D Mi@Ori | ©/et Ori Oer D D Mor: | © /et 
Eat Weſt | o.co Eaft Welt| Eat Welt o. Eat Welt | 
I 1. 48 i | I 1.46 I 
2 3. 37, ot 2 | 3-33 2 
| 5.25 5. | 
thin bye 7 12E by s wbye ebn wbn! J. og e bs FT 
I 8.59 2 5 8 48 l | 
2 10.46, 2 4 19.32 2 
3 12.30 ES; 3 1. 4 3 
ene wWnW IIe se WSV ene vn wIz. 56 ese WSwW 
I L5-57 1 1 15.36 1 
2 2 * 13183 £4 
3 19.18] 3 | 1 18.52 3 
nebe nwbw[20.55's be swbw nebe nwbw . 20.28 ebe &wbw | 
I ac 5 I 22,01 I 
Ha * 'F 23.30 2 


hw IF bn oe” . * 1 * 
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NorthDec. 


©ril© ſet 
Eaſt Weſt 
5 

My 


1 ; 
e byn wby n| 


| nebe nwbw 
I 


"Latitude 52 Degrees. 


| Latitude 5 53 Degrees, 


NorthDec. Decl. South Des. North Dec Decl. South Dec 
B N DM Ort. | "Oe Sri. | © ſet DM Ori. O ſa 
"0 00 Eaft Wal Eaſt Weſt | o. oo Eaſt Weſt 
1.444 1 1 1.42} 1 | 
Z.2d 3 2 3 231 2 
3.1116 3 4 5-04) 3 
9. 54{eby 8 w by nnn 6. 44e by s why; 
a 1 8:37 7 1 5 8. 25 8 N 
10.18 2 2 Io. 2 
11.58 35 „ ES” iq 
v113.37] ESE Ws ene wWnWI3. IS ese wsy 
| 1 | OP i 14-55] 1 
116.52 2 2 16.29 2 
18.2) 3 3 18.011 3 
20. oc lsebe 5 wbw| nebe nwbw 19. 3a sebe 8wby 
21.31 3 & 1 „ee t | 
= 


"Latitude 54 Degrees. 


7 Latitude 55 Degrees. 


31. 


TJortb Dec. Pecl South Dec. North Dec.) Dec. South Dec 
r M|©ri.] ©/e||Ori, DM. Sr Y 
Eaſt Weſt | 0.00 Faff Wen [Eaſt Welt o. oo Eaſt Well 
41 1 . 1 FF 
: 3.18 2 | 2 381: 2 
4.57 0 WS 4-49 3 
cbpn w by 6.350 Dy wby s| (ebyn wbyn} 6.25 7 
8.13 I I 8.01 I 
F 4970 a ( ĩðò © | 
3 11.25 * 3 11.08 3 
lene wnwlz.oocse Ws Nene wnwW Iz. 41 ſ[ese WSW 
| 14-33 1 | I 114.12 1 
2 16.05 2 2 15.42 2 
3 17.35 3 3 17.09 3 
nebe nwbw'1y.03 sebe swbw| |nebe nwbw[18.35 sebe swbw 
I 20.39 1 I [9.99] x7 
2 27.54 2 BE 21.2 2 
1 3 


el 
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"Latitude 56 Degrees. | | Latitude 57 Degrees 
North Dec. [Sourh Des. Nor Decl[SomhDec) | 
0ri1O ſet 5 ISS DMG TCI 
Faſt Weſt 0. oc Eaſt Weſt Eaft Weſt o. oo Eaſt Weſt 
FTF 
2 J 3.09 oh 0 2 304 2 
1442 3 4-35 | 
ſe bm why n x a % y. by | r 6.06[e by 3 whys | 
1 1:49] ' 1 7.36 I | 
2 9.21 2 | 2 9.06 2 | 
„ 3 [gd] 3 
e ne Ww w[12,22 escwsw ne WWI z. OI Se vs w 
1 13.50 1 1 13.28 3 
a 2 2 14.53 2 
3 16.42 3 3 16.1 3 
nebe nwbw| 18.06 sebe s wu debe v nwbw 17.37þebe wb | 
2 120.47 | 2 {zo.1 2 
3 477 M 
nen 123. 8 . '8w || ne nw fzz.zel ses. 
Latitude 58 8 Degrees, Laritude 59 Degrees. 
ct Wen Eaft We 6.00|Eaft Welf * 
I 1 I F249: 1” 
2 EO | a 2.54 2 
3 1 1 92 1 
ebyn w by n z. 30e by s wby s ebyn w 7 5.46 e by s wby 8 
1 1 1 n 
2 2 2 8.36 2 
3 . 9 3 10.00 CR 
ene whw11.42esc WS M /ſenewnwſlil.22|e8c s 
I 13.06 1 I 12.44] 1 
2 114.28 2 2 [14.93 2 
315.48 3 1 15.21 Rs 
nebe u bw 17.07] sebe W by nebe owbw[16. 37 sebe 8wbw 
„ HA -1 1 9.52 3 
2 19.38 2 © © 19.04 3 
3 20.50 * 0 3 120.14 = 
ne nw [22.00] 8e sw || ne nw [21.22] 8c 5w 
5 08 1 | 1 oy I 
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Latitude 60 Degrees. 
| North Declination. South Declination. 
| 0 riſe e D. M. | © fee | © riſe | DM.| © fer 
Eaſt o. oo Wet Eaſt, o. oo | Weſt 
1 * { 4 1 3 Ga 1 
[7-0 2.49 | 2 2.49 2 
3 4.12 3 | 4.12 3 
Je byn | 5.36 [ dy n | «by 5.30 | wbys 
I r 9 6.59 I 
2 | N i ay 2 3 8.21 1 
3 $4 | 8 3 | 942] 3 1 fo 
ene II. o2 | wnw ese 11.02 | wsw 
1 | 12,21 1 1 12.21 I 
3', - J1$.36 ] 2 2 13.38 | 2 
3-133 1-4 14-53 
nee 16.08 nW by w „. 16.08 Muy 
1 17. 20 1 I ns 17.20 & 5-4 
2 8.30 E 1 18.30 2 
1 19-238 3 1-4..,3 19.38 3 
Ene 20.5 nw.- „ Jea.qg3 | 5w. 
| 1 t. 1 21.45 3 
2 22 44 2 2 22. 44 


De Deſcription and Uſe of the foregoing TABLES, 


7 me © 1H ESE Tables of Points of the Compaſs (at {WRifir 
which the Sun or any Star, whoſe Declination Tim 
exceeds not 23 deg. 29 min.) begin at Latitude o deg. ¶ ordi 


and proceed orderly to 60 deg. (being ſome four, ſome T 
two Tables, in one Page) and xty-one i in all. ou2! 
2. In each Table are five Columns; the mindlemoſt Il thei 
contains the Degrees of Declination, either North or N 


| South; thoſe two on each ſide of it, mark'd O riſe, 9 diſe 


| ſet, (under North or South Declination] ſtand for n 1 
| and dSun-ſetting. -q | ; opp ordi 
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z. The firſt and ſecond Columns (under North Decli- 
ation) as alſo the fourth and fifth Columns (under South 
Dlinatien) contain the Points, and each Quarter of a 
int of the Compaſs, of both Riſing and Setting: Thus, 
oft, Weſt, under which is 1, 2, 357 that is Eft or 
Wit Quarter, 2 Quarters, 3 Quarters, Northerly or 
mtherly ;\ then E. by N. W. by N. under which is 1, 2, 
z; that is, E. by N. or W. by N. 1 Quarter, 2 Quarters 
Northerly, c. | 5 

Theſe Tables are ready Helps for finding the Variation 
f the Compaſs with Eaſe and ſufficient Exactneſs; as is 
ident from the following Explanation. 


Jo find the Point of the Compaſs that the Sun Riſeth or 
Setteth with, at any Time of the Year, 


| IRST, ſeek the Sun's Declination, in the Table of 
| Declination for the Time propoſed ; with which 
nter the foregoing Table, finding the Latitude in the 
head of the Table, and the Declination in the third 
Column; againſt which, on the Left - hand, if it be 
North Declination, but on the Right-hand if it be South 


Declination, is the Point of the Compaſs that the Sun 


riſes or ſets at, according to the Titles at the Head of 
the Table, 1 


Note, Theſe Tables ſhew the true Points of the Sun's 
Riſing or Setting; ſo that you may readily know at any 
Time, ſeeing the Sun riſe or ſet, the Variation by an 
ordinary Meridian Compaſs. 85 

There are ſome Compaſſes not touched fo well as they 


ought to be; others in Time, will grow weak, or lote 


their magnetic Virtue; ; 
Now, by theſe foregoing "Tables you may very teadily 
diſcover any of theſe Defects. 
It may indeed be abjected, they cannot ſet the Sun by an 
ordinary Meridian Compaſs, ar near as is required. 8 
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To this I anſwer, it's as eaſy to ſet the Sun by the 
_ Compaſs, as to fteer a Ship by it; for expert Seamen 
can ſet the Sun, or a Headland, to near a Quarter of 2 
Point by their Hand, (but with Sights much nearer th 
Truth.) The Poſture to obſerve in ſuch a Caſe, I avi, 
is thus; | | 5 . | | 
Set the Compaſs about two Feet high, and direding 
your Hand towards the Sun, note what Point, Half-Point, 
or Quarter-Point, the Sun riſeth, or ſetteth on; then in 
that Table belonging to the Latitude, foe whether the Sun Me 
riſeth or ſets that Hay upon the ſame Point, found by 
Obſervation : If they agree, there is no Variation; but 
they do not agree, the Compaſs is not true, or there is Va- 
riation; and the Variation is ſo much, as is the Difference 
between the Obſervation and the Table. 


Example 1, Admit in Latitude 30 Degrees North, the 
Sun having 9 Degrees, 44 Minutes North Declination; 1 
obſerve the Sun that Day to riſe upon the E.N.E. Point 
of the Compaſs : I demand the Variation ? ©; 

In the Head of the foregoing Tables look for the La- ¶ 
titude 30 Degrees; and in the third Column for 9 deg, Im 
44 min. North Declination; and againſt it (under © riſe) 
is E. by N. which ſheweth that there is one Point Variation. 
For it appears by the Table, that the E. N. E. Point on 
the Compaſs is the true E, by N. Point; and the E. by N. 
2 it's upon the Compaſs) is the true E. Point; the 

aſt Point is the true E. by S. the S. E. is the S. E. by 8. 
and the South is the S. by W. the Weſt is the W. by N. 
and the North is the N. by E. 5 


This plainly appears by the Recbiſier, if you bring the 1 
"I. .by N. on the outward Cirele, right againſt the E. N. E. A 4 
on the inward Circle. by | 


Now, ſuppoſe we were to obſerve the Sun at his Set» IESE 
ting, in the Latitude of 3o deg. with Declination 9 deg. Wai 
44 min. North as aboveſaid, we ſhould find the Sun OF” 
ſet exactly at Weſt by the Compaſs, although in the 

My Morning 


% 
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orning, we did find the Sun to riſe at E.N.E. I know 
« will be little leſs than a Contradiction to ſome ; but if 

you caſt your Eye upon the Kedier, you may fee it's a 
ectain Tru (Sha ES i 


Example 2. In Latitude 37 deg. North, the Sun's Decli- 


en 8 deg. 58 min, North, I obſerve the Sun to riſe 
L. by N. by the Compaſs : I demand the Variation? 


"In te Table that belongs to 37 deg. againſt 8 18 


« «9 min. North Declination, and under O Riſe is E. by 
chich ſheweth there is no Variation, becauſe the Ob- 
| vation agreeth with the Table. | | 


Note, If the Declination for the Day propoſed be not. 
ze fame with the Declination in the Tables, then have 


Regard to the neareſt, allowing for the Difference, by the 
4 of Proportion. | 
Example 3. In the Latitude 37 deg. North, ſuppoſe the 
Sun's Declination 10 deg. 15 mim. North, I demand the 
int of the Compaſs the Sun then riſeth upon? 
In the Tables the neareſt to 10 deg: 15 min. & 11 deg. 
12 min. as inſt which the Sun riſeth E. N 


7» 


by N. a quarter N, 
and ſets W. by N. a quarter N. but in the Table for 37 deg. 
Latitude, the Declination propoſed, is near about the 
. Wrniddle, between 8 deg. 48 min. and 11 deg. 12 min. 


herefore the Sun riſeth E. by N. half a quarter N. and 


 Wietteth W. by N. half a quarter N. | 
Underſtand the like in any other Caſe, let the Decli- 
Ination be what it will, and in any other Latitude. 


Example 4. Admit in Latitude 38d. 20m. North, and 


. WDeclination 19 d. 50 m. South: the Sun riſeth upon the 
E. S. E. Point of the Compaſs : I demand the Variation? 

In the Table for Latitude 38 deg. and againſt 19 deg. 
41 min. (the neareſt to the given Declination) is E. S. E. 
a quarter S. which ſheweth that there is a quarter of a 
Point Variation. For the E. S. E. Point is E. S. E. a quarter 
5. and the North Point is N. a quarter E. For if you bring 
ESE. a quarter S. on the outward Circle of the 1 right 
Aainſt LSE on the inward Circle, then S. S. W. on the 

13 Com- 
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Compaſs is SSW, a quarter W. and SE. is SE. a quarters Ml 
and E. is E. a quarter S. And fo for any other Point, Hz. Ta 
Point, or Quarter-Point, by caſting your Eye upon the I t 
Rettifier. | Pol 


Note, Theſe Tables ſhew the true Points of Riſing ang d 
Setting, and the outward Circle on the Rectiſier doth the nat 
ſame; but the Compaſs, when it differeth from the Tables, 
ſhews a falſe Point; and the inward Circle on the Recife 
doth the ſame. a 

Example 5. Admit in Latitude 47d. 24m. North, the 
Declination 15d. 211, South, the Sun riſing E. by S. by e 2? 
Compaſs; I demand the Variation? THOR CF og; | 

By the Tables the Sun ſhould riſe E. S. E. therefore ther 
is one Point Variation: For if you bring the E.S.E. on the 
outward Circle of the Recliſer, over againſt the E. by 8. ſh 
on the inward Circle, then the N. by W. on the Compaſs is th 
the true North Point; the N. W. is the N. W. by N. and ſh 
the S. by E. is the true South Point. 

By this Time I ſuppoſe my Reader able to diſcover how 
much the Variation is, and how to reckon it without any dy 


Geometric Demonſtration, or Arithmetic Calculation. P 
Note, If you have any odd Minutes of Latitude, go 0 
that T able neareſt the Latitude you are in. , 


I come now to reſolve a Queſtion ſome are puzzled ut 
with ; and that is this: e | 
Queſt. If the Sun rife at E. N. E. in any Latitude, T 
F he not ſet the ſame Day at W. N. W. in the ſame t 
atitude ? - 5 N | 
Anſio. If there be no Variation it will; but if there be f 
Variation, it will not be ſo: The Reaſon is evident by the 
Ref ier. * | " 
Hy theſe Tables you may know upon what Point of the 
Compatis any of the Stars riſe and ſet in any Latitude the 
Tables contain, either North or South, if the Declination ; 
do not exceed the Sun's preateſt Declination. | 
Examtle 6, Let it be required to find the Points of the | 
Compatls the Bull's Eye riſes and ſets with, in the Latitude 
of 59 deg, North, 
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moves upon the other, and by it the Compaſs, when it 
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The. Decliaation of this Star is 1 5d. 58m. North.; in the 
Table that belongs to 50d. againlt 15d. 57m. North Decli- 
nation, the Point of Riſing is E.N.E. a quarter N. and the 
Point of Setting W. N. W. a quarter N. 

Underſtanding the like for any other Star, whoſe. Decli- 
nation does not exceed noun” $ oO Declination. 


A 


94, and 95.) containeth two Circles or Compaſſes, 
one within the other; but as it's made of Wood, the one 


varies may be rectified as follows: | 

Bring the true Point of Riſing or Setting (as the Table 
ſhewe >) vn the Outward or Under Conipaſs, right againſt 
the falſe Point of Riſing or Setting (as your Compaſs 
ſheweth) on the Inward or Upper Compaſs ; then will the 
Under Compaſs rectify the Upper. 

Example 7. Admit in By 4 5 N. the Sun's Deelination 
being 7d. 50m. South, = Sun ſetting upon the W. by N. 
Point of the Compaſs, I demand the Variation? 

The Sun, if there be no Variation, will ſet at W. by 8. 
and riſe at E. by 8. as appears from the Table; therefore 
it is plain that there is two Points Variation. 

Bring the W. by S. Point on the outward Cel 
right againſt the W. by N. Point on the inward Compaſs; 
then the Points upon the outward Compass explain the 
Points that are upon the inward; ſo that according to the; 
foregoing Obſervation, the N. N. E. Point on the Wan 
is the true North: the North is the true N. N. W. the W. by 
N. is the true W. by S. the S8. E. by E. is the true E. byl 
8. And ſo for any other Point of the Compals, ** only 
looking on the Recliſier. 

And thus you rin © rectify the Compaſs, without reckon- 
ing which wa ariation is, either Eaftward-or Weſt- | 
ward v The what dawg: it ſo plain, that you. can't be i 

miſtaken, 1 4 5 ; . 5 | 
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The Dye of theſe Tables Amplitudes. 


＋ H E Sun or Star's Amplitude, is the Diſtance of the 


Riſing or Setting of the Sun or Star from the Eaſt or 
Weſt Points of the Horizon, in Degrees and Minutes, 
reckoned in the Horizon, either Northerly or Southerly. 

Note, When the Sun or Stars have North Declination 
they riſe to the Northward of the Eaſt, and ſet to the North- 
ward of the Weſt: But if their Declination be South, they 


- riſe to the Southward of the Eaſt, and ſet to the South- 


ward of the Weſt; And by theſe Tables the Amplitude is 


thus found, viz. 


Look the Latitude in the Head of the Table 3 the Decli- 


nation in the firſt Column on the Left-hand ; and in the 
common Angle of meeting is the Amplitude required. 
Example 1. In the Latitude of 30 deg. the Sun's Decli- 
* being 7d. om. North, I demand the Amplitude? 
nſw. 
ert 30d. in Page 140, and againſt Declination' hed ou 
will find 8d. 6m. which is the Amplitude from the Eaſt 
Northward at Sun-riſing, and from the Weſt” Northward 
at Sun-ſetting. But if the Declination had been 7d. om. 
South, in Latitude 30d. as aforeſaid, then the Amplitude 
would have been 8d. 6m. from the Eaſt; Southward 
at Sun-riſing, and 8d. 6m, from the Weſt Southward at 
Sun: ſetting. | 8 7 8 


If there be any odd Minutes of Declination, take the 


Proportional Part. 5 | 
Example 2. In the Latitude of 42d. 30m. the Sun's 
Declination being 12d. 15m. I demand the Amplitude? 


Anfw. The Ampl. is 16d. 43m. found as follows: Ac- 


cording to the former Directions, for the Lat. of 42d. 


and Declin. being 0 4 ; d. the Ampl: is 4 17d. 37m. 


Subtract, and their Difference is — 1d, _ 


he Amplitude is 8 deg. 6 min. For under La- 


16d. 15m. 


I: 
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Then ſay, As 1d. or 60m. is to 1d. 22M. of Fam. fois 
15m. to 20m. found as hereunder: 


hy If bom. give. —— 82m. what ſhall 15 min? 
or i 3. | 
es, 410 

82 


610)1 123(0)20m. Proportional Part. 
030 Remainder. #41, | 


Lat. 42d, and Declin. 12d. the Amplit. is 160. : 169 
To it add the Proportional Part above ood.: 20m. 


Gives Amplitude for Declin. Les 15m. to be 16d. : 35m, 
Again, Me Lat. 43d. 133 deg. Amp. , 16d. : Zim. 
2d. : m 

Malen 5 05 the Difference to be Id.: 24m. 


La- Then ſay, As 6om. is to 1d. 24m. or 84m, e is 1 12. 
to 21m. found as hereunder: | | 


— is— 


Faſt If bom. give 84m, what ſhall 15m? 

_—_ 2 

om. e eee 

ude el lan, „ 

ard i 84 5 

d at FT Jra6to)a x min. Proportional Parts, 
= :- 6 | 

the F "00 Kemainder, 


5. 1. 
uns Lat. 470 and Decfin, 12d. Am olitude is —— 16: 3t 
Io it add the Proportional Part above —— OO : 24 


AC I} Gives for Declination 12d. 1 5m. the Amplitude 16 : "52 


| Now becauſe the given Latitude 42d. 3om. is in the 
middle, between 42d. and 43d. therefore the Medium 


m. 

* 

=: of 2 Amplitudes before found, i is the Amplitude required, 
KEK 2 ie 


ud is thus ; 
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Lat. 175 J Decl. 12d. 1 5m, the Amp. is } 16d. : 35m, 


1431. 16d. : 52m, 
Added together, is 3 —— 338. : 2m, 
The half is the Amplitude required ——— 16d. : 43m, 


Thus may the Amplitude be found for any odd Minutes 
of Latitude or Declination, though the Table is calculated 
for whole Degrees only. 

By this Table the Variation of the Compaſs is moſt readily 
found; for by the Azimuth or Amplitude Compaſs find the 
Sun or Star's Magnetic Amplitude, at their Riſing or Set- 
ting; and their true Amplitude (according to the Latitude 
of the Place, and their Declination, by this Table ; the 
Difference of theſe Amplitudes (when both are North or 


both South) but their Sum (if one North the other South) 


is the Variation of the Compaſs. | 85 
But by the Redtiſſer it is moſt eaſily done thus: 

Bring the Magnetic Amplitude (on the upper Compaſ;) 
right againſt the true Amplitude (on the lower Compaſ;) 


then doth the North Point in the upper, ſtand againſt the 


Variation in the lower; and the upper Compaſs is explained 
in all it's Parts by the lower Compaſs, 


Example 1. Suppoſe the Magnetic Amplitude at Sun- 
riſing (found by the Azimuth or Amplitude Compaſs) be 
Eaſt Southerly 15d. 30m. and the true Amplitude (ac- 
cording to the Latitude of the Place, and Declination of 


the Object obſerved) be Eaſt Southerly 26d, 45m. I de- 
mand the Variation of the Compaſs? 


By the Refifier. 


Being 15d. 30m. Eaſt Southerly, on che upper Compaſs, 
againſt 26d. 45m. Eaſt Southerly, on the lower Compass 
Then doth the North Point on the firſt ſtand right againſt 


- 11d, 15m. North Eaſterly on the latter; ſo that the Com- 


pals doth vary 11d. 15m, or 1 Point Eaſt. 2 
A a A7 


8 A == 2 


4\ 
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Ex. 2. 1 True { Ampl. 3 07d. com. Eaft Northerly 


ll, Mavn. | 2 15d. 3om. Eaft * 
n. I demand the Variation of the Compaſs ? 

n, Dy the ReQifier, 

m. 


Bring 15d. 30m. Eaſt $outherly, on the upper Com- 
a paſs, T” againſt 7 deg. Eaſt Northerly, on the lower 
* Compaſs, then the Non Point on the firſt ſtands againſt 
22d, 3om. North Weſterly ; that is, two Points Weſt 
Variation. In like manner for any other, and thus the 
Variation is moft readily found. This RECTIFI K R 
is made of Wood, 


ene 
The APPEN DIX contains the Deſcrip- 


tion and Uſe of INSTRUMENTS moſt | 


0 uſeful in Navigation. 
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uned 

The Deron. and Uſe of the Fore:ſtaff, or 
3 | Croſs-ſtaff, 
) be 


(ac- T HE Pe-ſaff, ſo called from the Poſture of the 

Obſerver in uſing it, whoſe Face is towards the 
I de- Object obſerved; though for the Sun, it's ſo contrived 
(or preſerving the Eye) to be uſed backward. It's called 
alſo a Croſs-fla of. from its Form : being a Square Staff with 
three or four Pieces of Wood acroſs it, which are called 
Croſſes, or Vanes, 


K 3 The 
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The Staff is uſually about 30 Inches, or 3 Foot long, 
and more than half an Inch ſquare, having four Sides 
each graduated unequally, like a Scale of Tangents, 
To each of them belongs a diſtin Croſs ; though ſome. 
times the ſhorteſt Croſs is made to ſerve two Sides of the 
Staff; that is the Breadth is for the Ten-Croſs, ani 
the Length for the Thirty-Croſs. Beſides this, it hath 
two Croſſes more, the longeſt is the Ninety-Croſs, the 
other is the Sixty-Croſs. Theſe four Croſſes are thus to be 
underſtood, viz. KT 


10 | 47 | | 
J 30 | Croſs, belongs to that] 10 (: 
& | bs Side beginning at 20 and ending at 


The Figure of the Fore-fioffe 
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: ye 
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De Uſe of the Fore-ſtaff. 


JT's common and ordinary at Sea, to take the Meridian 

Altitude of the Sun or Star with this Inſtrument, and by 
it find the Latitude the Ship is in. 

To pertorm which, obſerve theſe Precepts following. 

1. Note, The 10, 30, 60, and 90 Crofs, are to be uſed 
according as the Meridian Altitude is more or leſs ; that 
is, if leſs than 10d. uſe the 10 Croſs; if between 10 and 
30d. uſe the 30 Croſs; if between 30 and 60d. the 60 
Croſs ; if more than 60, uſe the go Croſs. 

2. Having conſidered which Croſs (according to the 
judg d Altitude of the Object intended to be obſerved) 
is ſuitable, put it on the Staff, fo that the flat Side of the 
r may be towards the flat or ſquare End of the Staff; 

en, 

3. Hold the flat End of the Staff (as A) to the corner 


ot your Eye; there let it reſt upon your Eye-bone, as near 


the corner of your Eye as you can, ſo it doth not hinder 
your Sight. : 

4. Then look to the upper End of the Croſs (as at C) 
for the Sun or Star, and at the lower End (at B) for the 
Horizon. 

5. But if, at the lower End of the Croſs, you ſee all 
Sky and no Water, then draw the Croſs a little nearer to 
your. Eye. 

6. If, on the contrary, you ſee all Water and no Sky, 
then ſlide the Croſs a little farther from you. 

7. Then, if you ſee the Center of the Sun or Star at the 


upper End of the Croſs, and the Horizon at the lower End, 


the Croſs ſtands as it ought. 

8. Wait till the Sun or Star be on the Meridian, making 
Obſervations often ; and as the Sun or Star riſeth, draw tic 
Croſs a little nearer to your Eye. 

9. If the Sun or Star be fallen, you will not ſee the Ho- 
rizon, for the Water will hide it from you, and then Ob- 
ſerving is over at that Time. Stir not the Croſs out of its 
Place, only ſee at what * Sc. it reſteth, on that fide 
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of the Staff belonging to it; and the degrees and minutes 
cut by the Edge of the Croſs, is the Meridian Altitude or 
Complement thereof, according to the Word Alt. or Cony, 


. * * 


on the Staff. 


How to Uſe the Fore-ſtaff backward. 
HIS is only- uſed with the Sun, and for this Purpoſe 
the Ten Croſs hath another Piece of Wood or Ivory 
put croſs it; fo that the lower Edge of this Croſs piece lieth 
even with the middle of the Square Hole in the Ten- 
Croſs, which alſo anſwers to the middle of the "Thickneſs 
of the Staff. 

There is alſo a Plate of Braſs with a Hole in it, and 
ſo fitted, that it will ſlide on and fit the Ends of the go, 
60, or 30 Croſs: Theſe two Things added to the Fore- 
ſtaff makes it fit for a backward Obſervation of the Sun, 
which is thus, viz. | 

I. According as the Meridian Altitude of the Sun, is 
more or leſs, ſo uſc the 9o,. 60 or 30 Croſs ; putting it on 
the Staff, the flat fide of it exactly even with the flat end 


of the Staff, there ſcre jt faſt ; and at one End of the Cross 


ſlip on the foreſaid Braſs Plate fo as to leave a flit Sight 
through it, near the lower End of the Croſs. 
2. Put the Ten-Croſs (having a Croſs piece on it as 
aforeſaid) on the Staff, the flat fide of it towards the other 
Croſs at the Staff's End. | 

3. Turn your Back to the Sun, look through the Slit 
in the Braſs, at the lower End of the Croſs, for the Sha- 
dow at the upper End of it, lying on the Ten-Croſs in the 
Line anſwering the middle of the Staff, and on each Side 
of the Staff. 

4. At the, ſame Time the Horizon ſhould be ſeen (thro 
the foreſaid Slit) to lie even with the Shadow on the mid- 
dle Line, in the Ten-Croſs ; and at each End of it, on 
both fides the Croſs. ME Re © ye 3 

5. In looking through the Slit in the Braſs, you muſt 
bring the Shadow upon the middle Line, and if inſtead of 
the Horizon you only ſee Water there, then 9 

9 5 | FF, Ten- 


| {aid middle of it. 
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Ten-Croſs nearer, till the Shadow and Horizon agree or 
meet in the ſaid middle Line. 

6. On the contrary, looking as before, if inſtead of the 
Horizon you ſee Sky meet the Shadow on the middle 
Line; then put the Ten-Croſs from you, (till you ſee the 
Horizon and the Shadow meet together) on the middle 
ine. 44 
. 7. Continue obſerving till the Sun be at the higheſt; 
and as the Sun riſeth, you muſt draw the Ten-Croſs nearer, 
in order to keep the Horizon and Shadow together on the 
8. If the Sun be fallen after you have continued ob- 
ſerring as before (directed) the Horizon will lie below 


the Shadow on the middle Line; then is the obſerving 


finiſhed at that Time: Stir not the Ten-Croſs out of its 
Place, for where it now ſtands (on that Side of the Staff 
belonging to the Croſs at the End of it) is the Sun's Meri- 
dian Altitude, or Complement thereof, as before in ob- 
Ri r ; 

Thus I having ſhewed how to take an Obſervation. by the 
Croſs-ſtaff both Forward and Backward. The next Thing 
in Order, will be to ſhew how to work it; And for that 
Purpoſe take Notice of theſe following Rules. 


To work an Obſervation, 


[, JF the Sun or Star hath North Declination, and be 
on the Meridian to the Southward of you, ſubtract 

the Declination from the Meridian Altitude ; the Remain- 
der is the height of the Equinoctial, or Complement of the 
Latitude North. Et LT | 
2. But if the Object obſerved hath South Declination, 
add; the Sum (if it exceed not 90 deg.) is the Height of 
the Equator, or Complement of the Latitude North : If 
the Sum exceed go deg. ſubtract gc from it; the Remain- 
der is the Latitude South. | | 
3. If the Obje& hath North Declination, and be on 
the Meridian to the Northward, add the Declination 


2 __— x. : — — — — - — = ' — —— — - — 
- . — 5 4 - 2 2 - 5 — 2 — 2 
rr ric ner na N — 2 — — " 
. — 8 > — —_—_— —ê— D * wm = 


a ——— 
= . 5 
2 * 
2 — — . 
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to the Meridian Altitude; the Sum (if it exceed not god.) 
is the Height of the Equator, or Complement of the 
Latitude South ; But if it doth exceed 90 deg. ſubtrad 
god. from the "aid Sum, the Remainder is the Latitude 
orth. 
4. If the Sun hath South Declination, and be to the 
Northward at Noon, ſubtract the Declination from bis 
Meridian Altitude: the Remainder is the Complement of 
the Latitude South. © 
5. When the Sun hath no Declination, the Meridian 


Altitude is the Complement of the Latitude North, if he 
be South at Noon; and the contrary, ' | 


6. If the Sun be 1 in the Zenith, and at the ſame time 


he hath no Declination, you are then under the Equ. 
.noCtial. 


But if the Sun hath North or South Decifnation. and 
in the Zenith, the Declination is the Latitude you are in, 
North or South. 

8. If you obſerve the Sun or any Star upon the Merida 
beneath the Pole, add the Meridian Altitude to the Com- 
plement of the Sun or Star's Declination ; the Sum is the 


Height of the Pole, or Latitude of the Place. 


Theſe eight Rules are explained by the Examples fol. 


lowing. 


Examples for working an Obſervation i in North Latitude. 


Example 1. Amit at Sea, 1 obſerve the Sun's Meridian 

Altitude to be 42d. 20m. South, and at 
the ſame time the Sun's Declination is 10d, 1om. North 
I demand the Latitude I am in. 


D i M0 - 
The Meridian Altitude ——=—_—_—_— 42 20 South 
The Sun's Declination ———— ſubtract 10: 10 North 
The Complement of the Latitude 37: 10- 
Subtract it from x- 90 2 oo 


The Latitude I am in, iL 57 "50 North 
— 


F the 
btra4 
titude 


Subtract it from — 


find the Sun's Meridian Altitude, by 
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Example 2. Being at Sea the 22d of May, Anno 17 59. 


1 find the Sun's Meridian Altitude to be 65 deg. 10 min. 


5 22 83 e 
South 3 — the — R 
The Meridian Altitude . — 65 : 10 South 
The Sun's Declination — Subtract 20 : 24 North 
The Complement of the Latitude = 44 : 46 
dubtract 'it from | m—  : o 
The Latitude I am in, is ——————— 45 : 14 North 


Exam A > Bein at Sea, the 27th of | November Anno 
1757, Thad the Sun's Meridian Altitude to be 26 deg. 
30 min. South; I demand the Latitude I am in? 


D. M. 


The Meridian Altitude =———_—_—_—_—_— 20 : 30 South 
The Sun's Declination - add 21: 15 South 
The Complement of the Latitude 47: 45 
Subtract it from — 90: 0 
The Latitude I am in, is = — 42: 15 North 


Example 4. At Sea, the 25th of 856 Anno 1762, 
J find the Sun's Meridian Altitude by Obſervation to be 
58 deg; 45 min. South. I demand the Latitude I am 


Meridian Altitude — —58: 45 Nor 
The Declination —— 13: 15 Not 


»» 


2 
- 


The Complement of the Latitude — 45 : 30 
mom 120 


— 44 30 North 


1 3 Admit the 122th Ds of © une, 1763, 1 
e bum | 7.07 Fae 276. 'be 


The Latitude I am in, is — 


do deg. 35 min, North I demand the Latitude I am ja U 
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Meridian SE” —— — 80: 35 Nan 
Sun's Declination _— — add 23 : 11 Nor 
1 AAA t-3- A 
From it ſubtract ͤͤÿ—fu— 992.00 
The Latitude I am in, is — n 13 4 Nort 


| Enemple 6. Admit, Auguſt 22, 1771, the Sun's Men. 
dian Altitude was obſerved to be 85d. 1 5m. North; z 1 de⸗ 
mand the Latitude of that Place? 


TIED . 
The Meridian Altitude — —  : 15 No 
Sun's Declination ———— 52 North 
ß 
From it ſubtractk w — 90: oo 
The Latitude of the Place is — 07 : 07. 07 North 


Example 7. Admit, in a Ship at Sea, une 19, 1777 4 
the Sun's Meridian * is 66d. =} LI Vi 
mand the Latitude the * is in? : 

D. M. 
The Meridian Altitude —— _ 66 2 46 North ſe 
The Sun's Declination — add 23: 28 North tt 
Complement of the Latitude go : 14 | ; 
From it ſubtract — — 90: 00 4 
The Ship is almoſt under the Equinoctial oo 14 North 


E amples to find the Latitude, by obſerving the Stars. 


Examp. 8. ARS I obſerve the Bulls Eye upon the 
Meridian, and find his Meridian Altitude 


to be 50d. 30m. South; I demand the Latitude I am i 1 bh 


— — 


Nort 
North 


orth 


ne 
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| D. NI. | 
he Declination of the Bull's Eye is —— 15 : 58 North 
he Meridian Altitude of the Star ——— 50: 30 South 
he Star's Declination' . ſubtract 15: 58 North 
; plement of Latitude is - — * 32. | 


Subtract it from == — — 90.: 0 
The Latitude I am in, is ——————— 55 28 North 


Example 9. | Admit 1 obſerve the bright Star in the 
Great Dog's Mouth, and I find his Meridian Altitude to be 
35d. 45m. South; I demand the Latitude 5 am i ? 

The Declin. of the Great Dog's Mouth is — -16 : 23 South 


The Meridian Altitude of the Star 35 : 45 South 
| The Star's Declination ————— add 16 : 23 South 

The Height of the Equator is 52 : o8 

Subtract it from ——— ——— 90: oo 

The Latitude J am in, is. 37 : 52 North 


Examples for working an Obſervation iu South 11 


Examp. 10. Amit the 10th Day of May, Anno 1770s 
1 I find the Sun's Meridian Altitude, by Ob- 

fervation to be 62d, oom. North; I demand the Latitude 

the Ship is in ? 5 . 5 85 


| D. M. 
The Meridian Altitude ——— — 62 : 00 North 
The Sun's Declination ————— add 17 : 41 North 


The Complement of the Latitude is —— 79 : 41 


Subtract it from ————— —_— — 
The Latitude the Ship is in, is ———— 10 : 19 South 


Example 11. Admit the 15th Day of Fanuary, Anno 
1756, in Longitude 150d. Eaft, I find the Meridian Alti- 
tude, by Obſervation, to be 58d. 45m. North; I demand 
the Latitude the Ship is in? | 


* 


— 


;D 


—— 


— — 0 —” 
2 95844 : — 272 . a * * 
. ——— — —— 


— 
= 
— 


— 


e 
— 
— 2 — 


4 * 8 = — & — 7 I >, T2 — - +> wie * * 
* 2 - ———— ” i PI" . as. 1 N — _ — 
4 WT 4˙—e Ü;ng; 1 ˙—2 Are . 2 


= — _— #7 3 LAME. — — — 


, the 15th of January is 21d. 12m. the daily Difference x 


true Declination for the e of 1 Sod. , Eaſt 


by 5 

The Meridian Altitude - e 58 : 45 North 
The Sun's Declination' ———— ſubtract 21: 17 South 
Complement of the Latitude, i: is — 37: 28 
Subtract it from —————— 9:00 
The Latitude the Ship is in, is —— '$2 : 32 South 
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The Sun's Declination in the Meridian of London, for 


this Time is 11m. decreaſing ; therefore (in the Table of 
Proportion): in Page 20, you will find the Proportion! 
Minutes to be 5m. whjch add to the Declination in the 
Meridian of London, the Sum is 21d. 17m. South, the Sun; 


Example 12. Admit, the 12th Day of ul, uno 1763, 
J ſind the Sun's Meridian Altitude to be 6 deg. 52 min, 


North; I demand the Latitude?  - D. 
The Meridian Altitude L 66: 52 North 
The Sun's Declination ———————— add 22 : 02. North 
_ Complement of the Latitude is ———— 88 : 54 
Subtract it from —— - —— 90: oo 
Latitude required, is ̃ . — 01: 00 South 1 
Example 13. A Ship at Sea, the Sun's Declination be- 


ing 15d. 30m. South, and the Sun's Meridian Altitude D. 
80d. 45m. South, I demand the Latitude the Ship i isin? pre 
 Anſw. The Latitude is 6d. 15m. South — thi 
Example 14. The Sun's Declination being 11d. 14m. Wa 
South, and his Meridian Altitude 798. 38m. South ; I x 
demand the Latitude? an 
Anſiu. The Latitude is od. 52m. South. bu 
Note 1. If ms obſerve by the lower Part; Edge or In 
Limb of the > JO u muſt add to the Altitude . de 
16m. for the Sun 5 midiameter, and the Sum will be the { 
true Altitude of the Sun's Center. W] 
Note 2. If you obſerve by the upper Limb of the Sun, I wi 


: ſubtract 16m. the Remainder is the Wide of fe tent | 


N 


{ 


- 
. 
* - 
* 
6 
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FRA. 
- 


n Deſcription and Uſe of te QUADRANT, 


T HIS Inſtrument (called a Quadrant, firſt invented 
© by our Countryman Capt. Davis, and thence called 
Davis's Quadrant) is of a very commodious Form; fat 
preſent the moſt general approved Inſtrument at Sea, (at 
this time Hadley s particularly excepted) for obſerving the 
Sun's Meridian Altitude. Ed T6 
The Form of it (as in the Figure prefixed) may be of 
any Radius or Length, between 18 Inches and 3 Feet; 
but the moſt general now made, are Quadrants of 24 
Inches Radius, with one Arch 65 degrees, the other 25 
es, and a Glaſs in the Shadow Vane. 
The Principal Parts are three Vanes and two Arches; on 
which Arches the degrees taken —_ make god; from 
whence it hath the Denomination of a Quadrant, 


Vane uſed on it, be 
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The Horizon Vane (mark'd in the foregoing Figure 4 
and with it's Name) reſpects the Horizon in Time of obſer. 


ving: That which gives the Shadow marked B, is the Ha. 
dow Vane : and that through which you are to look for byth 


. Shadow and Horizon marked C, is termed the:&ght Var: 


And all theſe are noted in the Figure by their Names. 


© Of the two Arches. The leſſer noted DE, is called the 


Goth Arch, becauſ&it formerly contained, no more that 69 
Degrees, and is ſo numbred-in the Figure, but now i 


often contains 65, and ſometimies-70 Degrees: This Arch 


is of · a ſmall t, being ſo defign'd*that-the\ Shadoy 
| ing at ſo ſmall Diſtance from the Hoi. 
zon Vane, on which its Shadow (in time of obſerving) is to 
fall, might be more viſible to the Eye of the Obſerver. 
This Little Arch is divided ſometimes but into every ; 
degrees, and never leſs than every ſingle degree: It i; 
numbred from the upper End E, with o, 5, 10, 15, 20, 
Sc. downwards to D, where it ends in the Line ADF (x 
Line in the middle of the Longer Leg of the Quadrant) 
at 60, 65, or 7o degrees, according as the other Arch is 
divided ; ſo that the Numbers at D and F together, mult 
e 
The Greater Arch, GF, is called the 3oth Arch: its 
of a large Radius, that it might contain the leſſer Diviſions 
of a degree; and being of a competent Breadth, thereon 


are uſually deſeribed 9 Concentric Circles, interſected with 
three Diagonal Lines, (ſometimes ſix) in each Degfee, 


making each Interſection two Minutes of a Degree, and 
ſometimes one. | ES 
The Great Archis divided on the Limb into Degrees 
by long Strokes, each again ſubdivided into fix equal 
Parts by ſhorter, Strokes; each ſmall: Diviſion being 10 


Minutes, and are numbred from the lower End G, with 


5, 10, 15, &c. upwards, to F, where it ends in the Line 
ADF, either at 20, 25, or 30 Degrees: The Figures 
always at F and D together makes 90 Degrees as * 

45 | : 


: its 
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De Uſe of the Quadrant. 


1 Inſtrument is rarely uſed otherwiſe than to obſerve 
the Sun's Meridian Altitude; which to perform, I 
thus deſcribe. | 

1. Put the Horizon Vane A on the End, and cloſe to 


| the Center; the Sight Vane put on the Arch GF, cloſe 


to the Back of it; and the Shadow Vane put on the 
little Arch DE, cloſe to the Back of it, and fix the upper 
Edge of the Shadow Vane to a Number of Degrees leſs than 
the Complement of the Altitude by 15 or 20 Degrees. ! 
2. The Vanes being thus fixed upon the Quadrant, 


| turning your Back to the Sun, the End G in your 


Hand, and F uppermoſt, look thro' the Sight Vane, cau- 
ſing the upper Edge of the Shade of the Shadow Vane to 
lie upon the upper Edge of the Slit in the Horizon Vane, 
where is drawn a black Line; at the ſame time, if the 
Horizon appear thro? the ſaid Slit in the Horizon Vane, - 
the Vanes on the Quadrant ſtand at the Sun's preſent 
Altitude. 

3. But if the Sky appear inſtead of the Horizon, ſlide the 
Sight Vane a little higher towards F ; on the contrary, if 
the Sea appear inſtead of the Horizon then ſlide the Sight 
Vane lower towards G; continue ſo to do till the Horizon 
appear through the Horizon Vane. _ 5 

4. In order to obtain the Meridian Altitude (which is 
the greateſt Altitude the Sun will have that Day, and the 
thing uſed to find the Latitude) continue obſerving; and as 
the Sun riſes, the Sea will appear thro* the Horizon Vane; 
and the Sight Vane muſt be ſlid lower accordingly : Thus 
continue obſerving as often as may be convenient, till the 
Sun is at the higheſt. | 
5. When the Sun begins to fall, the Sky will appear 
through the Horizon Vane, inſtead of the Horizon ; then 
deſiſt obſerving for that Day. „ 5 
6. Having thus done, add the degrees the upper Edge 
or the Shade Vane ſtandeth at, to the degrees and min. 
cut by the Inſide of the Sight Vane, their Sum is the Con» 
3 _ plement 
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plement of the Sun's Meridian Altitude, or the Diſtance 
of the upper Edge of the Sun from the Zenith; to which 
Sum add 16m. the Sun's Semidiameter, and the laſt Sum 
is the Diſtance of the Sun's Center from the Zenith, being 
the true Complement of the Sun's Meridian Altitude. 

Note, The upper Edge of the Shade of the Shadoy 
Vane reſpects the upper Limb of the Sun, and the lower 
Edge of the ſaid Shade anſwers to the lower Limb of the 
Sun; ſo that obſerving by the firſt, you are to add 16 
minutes; on the contrary, obſerving by the latter, ſub- 
tract 16 minutes, to, or from what's on the Quadrant, 
the Sum or Difference is the Diſtance of the Sun's Center 
from the Zenith, called his Zenith Diſtance, or Comple- 
ment of his Meridian Altitude. 

Thus J have ſhewed how to take an Obſervation with 

the Quadrant: I come now to ſhew how to work it. 
The Difference in working an Obſervation taken by the 
Fore-ſtaff and Quadrant, is only this: By the Fore-ſtaff 
you take the Altitude, by the Quadrant the Complement 
of the Altitude, or the Diſtance of the Sun from the 
Zenith. | FLEE 

Altitude is the Diſtance of the Sun from the Horizon; 
therefore if you ſubtract the Complement of the Altitude 
from god. the Remainder is the Altitude ; which you may 
uſe as in the Uſe of the Fore-ſtaff, in Page 151. 

But it's uſual to work Obſervations (made by the Qua- 
drant) by the Complement ef the Sun's Meridian Alti- 
tude : I will therefore give ſome general Rules, and ſome 
particular Examples for their Explanation. 


The General Rules are, 


I. IF the Sun hath North Declination, and upon the 
L Meridian to the Southward of the Obſerver, add the 
Sun's Declination to the Zenith Diſtance, (or Complement 
of the Sun's Meridian Altitude) the Sum is the Latitude 
you are in, North. _ „ n 
2. If the Sun be to the Southward of you, and hath 
South Declination, ſubtract the Sun's Declination 1 
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the Zenith Diſtance, the Remainder will be the Latitude 
you are in, North : But if the Declination exceed the Ze- 
nith Diſtance ſubtract the leſs from the greater, and the Re- 
mainder is the Latitude, South, 

3. If the Sun be to the Northward of you, and hath 
couth Declination, add the Sun's Declination to his Zenith 
Diſtance, the Sum will be the Latitude, South. 

4. If the Sun be to the Northward of you, and hath 
North Declination, ſubtract the Sun's Declination from 
his Zenith Diftance, the Remainder will be the Latitude, 
South ; but if the Declination exceed the Zenith Diſtance, 
ubtraGt the leſs from the greater, and it gives the Latitude, 
North. * 

I might have given more general Rules ; but if you — 
derſtand thoſe eight Rules for the Uſe of the F ore: ſtaff, 
cannot err in theſe, in uſing the Quadrant: And for bs 
Explanation, ſee the Examples following. 


Warking an Olſervrtion in the North Latitude. 


Example I. O N the 10th of April, 1755, the Sun 

comes to the Meridian in the South, and 

by Obſervation, found his Zenith Diſtance, or Complement 

of his Meridian Altitude, to be 34d. 4 47%. that is, his upper 

Limb was ſo much from the Zenith : I demand the Latitude 
of the Place of A 

D. M. 

Compl. of the Sun's Meridian Altitude 34 : 47 South 


The Sun's Semidiameter —— ———— add oO: 16 


Diſtance of the Sun's Center from Zenith— 35 : 03 South 
Declination —— — add 1 — 56 North 


Latitude of the Place required, ——— 59 North 


Example 2. The 14th Day of of Au uf, An 
find the Complemet of the Sun's Meridian 


41755. I 
e, | 
je Lati- 


Obſervation, to be 28d. 48m. _—_ 3 1 4065 
tude the Ship is in ? 


L 2 Comp 
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Os D. M. 
Comp. of the Sun's Meridian Altitude 28 : 48 South 
Sun's Semidiameter 2 = add 60.:-16 


Diſtance of the Sun's Center from Zenith 29 : 04 South 
The Sun's Declination —— add 14: 27 Noth 


The Latitude the Ship is in, is 43 : 31 Norh 


Example 3. October 3. 1755. I find the Complement 
of the Sun's Meridian Altitude, by Obſervation, to be 44, 
35m. Southj; I demand the Latitude I am in? 

D. M. 
Comp. of the Sun's Meridian Altitude — 47: 
Sun's Semidiameter 


Diſtance of the Sun's Center from Zenith — 47 : 51 South 
The Sun's Declination ——ſubtra&t 03 : 55 South 
The Latitude the Ship is in, is —— 43 : 56 North 


Example 4. The «th Day of November, Amin 1755, 


find the Complement of the Sun's Meridian Altitude, by 
Obſervation to be 52d. oom. South; I demand the Lati- 


tude the Ship is in? B. M. 
Compl. of the Sun's Meridian Altitude $2 : oo South 
Sun's Semidiameter add oo: 16 


Diſtance of the Sun's Center from Zenith 52 : 16 South 
The Declination of the Sun —— ſubtract x5 : 42 South 


Latitude the Ship is in, is — — 36 : 34 North 


Example 5. The 27th of May, 1755, the Sun to the 


Northward of me, and the Complement of his Meridian 


Altitude by Obſervation is 10d. 15m. I demand the Lati- 


' tude the Ship is in? D. M. 

Sun's Declination — — 21 : 19 North 
t of Sun's Meridian Altitude — 10: 15 North 

Seidlameter — add oo: 16 


* 5M —— Io 48 North 


F, on ExamPpit 
0 ö * D 
1 * 7 g 
4 5 . 
4 * . 4 5 7 hs. | 
* ; 4 75 * , . q 0 : & * 
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Example 6. Admit the 29th Day of June, Anno 1759, 
the Sun upon the Meridian, I find by Obſervation the upper 
Limb of the Sun is 6d. 42m. to the Northward of my 2. 
nith ; I demand the Latitude I am in ? 


D. M. 
Sun's Declination | eee North 
Sun's upper Marg. Diſtance from "04 — O6: 42 North 

| Sun's Semidiameter — a 00 : 16 
Diſt. of the Sun's Center from Zenith, Subtr. 06 : 58 North 
_ Latitude the Ship is in, is — 16: 19 North 


outh Tonic 2 


3 16 
forth dian, I 


The 21ſt of July, Anno 1759, in Lon- 
Weſt, and the Sun being upon the Meri- 
I 5 Obſervation, the upper Margin of the 


Sun is 16d. 45m. to the Northward of my Zenith? I de- 


5, 1 mand the Latitude the Ship is in? 


) by D. | M. 
ati- ¶ The Sun's Declination at Londom ———— 20 : 33 North 
Proportional min. for Longitude ſubtract — oo : 05 
ut | | | ain n 
If Sun's Declination in the Meridian given — 20 : 28 North 
uth on 
uth ! Sun's Supreme Marg. Diſt. from Zenith — 16 45 North 
th | Sun's Semidiameter ——- add OO : 16 
the | vun's Central Diſt. from the Zenith ſubtr. 77 : 01 North 
70 Latitude the Ship is in, is * 03 : 27 North 
'rth Warking an Obſervation 7 in South Latitude. 


Longitude 120 


being upon the Meridian, I find the „. of his 


Example 8. 1 HE 14th Day of 4 Fal Anno 1759. in 


Sun 


rn Meridian Altitude by Obſervation, to be 48d. — North; 


th demand the Latitude he ig: 16, is in? 


| Com- 


_ Sun's Semidiameter = — — add OO : 16 


— _— A a... 
— ** r rer 
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„ þ 
Comp. of the Sun's Meridian Altitude 48 : 28 Nom Cor 
Sun's Semidiameter id 66 16 on 


Sun's Central Diſtance from the Zenith —— 48 : 44 Nor om! 


Sun's Declination for the Longit. ſubtract.— 21: 48 Nor — 
The Latitude the Ship is in, is — - 26 : 56 South of | 
dov 


Example 9. The 25th of Oclober, Anno 1758, in Lon. the 
itude 120 deg. Weſt, and the Complement of the Sun; me 
Meridian Altitude, by Obſervation, is 27d. 29m. North; | ter 
demand the Latitude the Ship is in? | aft 


D. M 
Comp. of the Sun's Meridian Altitude — 27 : 29 Nor 


Sun's Central Diſtance from the Zenith — 27 : 45 North 
The Declination of the Sun's Prop. —— add 12 : 18 South 


The Latitude the Ship is in, i 40: 03 South 


Example 16. Admit the 24th of December, Anno 1758, 
T find the Sun upon the South Part of the Meridian, and 
by Obſervation the Complement of the Sun's Meridian 
Altitude 15d, 1om. I demand the Latitude the Ship i; 


in? | 
| D. M. 


Compl. of the Sun's Meridian Altitude IS : 10 South 


| Sun's Semidiameter add oo: 16 
Sun's Central Diſt. from the Zenith ſubtract 15 ; 26 South 
The Declination of the Sun — —_ : 27 South 
Latitude the Ship is in, is — — — 08: ol South 


Thus much I thought neceſſary to add by way of Expla- 
nation upon the foregoing Rules, in Page 161, which 
exhibit and explain a more perfect and accurate Method, | 
both in taking and working an Obſervation, than hath 
been formerly made uſe o ß 5 1 

TY” | ote It 
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Nate 1. The Sun's Semidiameter, here added to the 
Complement of its Meridian Altitude, may be placed 
on the Quadrant, that its Addition by the Pen may be 
omitted : For this Purpoſe the Quadrants have on the 
back Edge of the little Arch (every 5 Degrees numbred, 
differing from thoſe on the flat Side) the Semidiameter 
of the Sun So that placing the upper Edge of the Sha- 
dow Vane to the Degree on the ſaid 5 
the Arch, the Quadrant then ſheweth the true Comple- 
ment of the Altitude, or the Diſtance of the Sun's Cen- 
ter from the Zenith; which prevents adding 16 min. 


| after obſervi 


ng. | 

Note 2. Thers is another Contrivance now made uſe 
of, which is, by fixing a Cenvex Glaſs in ſuch manner in 
the Shade Vane, that the Diameter of the Glaſs may ay 


range with the upper Edge of the ſaid Vane, and whic 


Glaſs will then, in time of Obſervation, caſt an illuminated 
Spot on a round black Spot made in the Horizon Vane: 
This is ufeful when the Edge of the Shadow reflected from 
the Shade Vane is not very conſpicuous, the Spot being 
diſcernable when the latter is not : The manner is thus : 

Set that part of the Shade Vane, which is right againſt 
the Middle or Center of the Glaſs, to the Degrees on the 
little Arch, and then cauſe the enlightened Spot of the 
Glaſs to lie en the black Spot or Circle on the Horizon 
Vane; at the ſame Time look for the Horizon o_ 
it, as before directed, in Page 160; ſo you will have (o 
ſerving by this Glaſs in the Vane) the true Complement 
of the Sun's Altitude, or the Diſtance of his Center from 
the Zenith. | 


The Deſcription and Uſe of te NOCTURNAL, 


1. THE Nocturnal conſiſts of three Parts; the firſt 
termed the Unmoveable Part, is the broadeſt and 


greateſt ; on which is a Handle to hold it by, in time of 


bſervation, or uſing it. 


8 C 


ack Edge of 


L4 On. 
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On the foreſide of which, in the outermoſt Circle, are 

the twelve Months, and each Month ſubdivided into its 
reſpective Days; they are counted towards the Left-hand, 
from the Tip or nearly fo, when you hold it erect by the 
Handle, and marked with their Names, or the firſt Letters 
thereof; as Jan. for January, Feb, for February, Mar. for 
March, &c. Within the Girde of Months is a Circle 
divided into 24 equal Parts or Hours, each Hour divided 
into Halves and Quarters ; uſed to find the Time of Full 
Sea or High-Water. 
On the Back-ſide of this Part, are the 32 Points of the 
Mariner's Compaſs, South uppermoſt, and Eaſt on the 
Left-hand : To each Point is ſet the Declination of the 
North Star, above or under the Pole; which-is known by 
Und. for Under, Abo. for Above, 

Formerly there was made two Sorts of Nocturnals, 
one for the Great Bear, the other for the Little Bear: 
'Thoſe made for the Guards of the Great Bear, or Charles; 
Fane, commonly called the two Pointers, have Februar 
at the Top; but thoſe made for the Guards for the Little 
Bear, have April at the Top: But they are now made for 
both Bears in one Nocturnal, and are known by having 
either two Circles of Months, marked GB and LB; or 
two ſhort Teeth or Indices, proceeding from the ſecond 
or middle Part of it, marked GB and LB; ſignifying Great 
Bear, or Little Bear. | Ns 5 

2. The ſecond moveable middle Part hath two Circles on 
it; the outermoſt is divided into the 29 Days and a half of 

the Moon's Age; the innermoſt is divided into 24 equal 
Parts or Hours, each Hour ſubdivided into Halves and Quar- 
ters; this Part hath a Tooth, or ſhort Index proceeding 
from it, with the Edge continued in a Right-line from the 
Center, which is to be ſet te the Day of the Month when 
uſed : Some have two Indices, marked G on one, and L 
on the other; G ſtanding for Great Bear, and L for Little 
Bear ; ſignifying the Nocturnal is made for both Bears; 

and may be uſed for either. . . 
Wt 3- The 
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3 The third and moveable Part is called the Index ; 
it is uppermoſt on the Fore-ſide of the Inſtrument, ha- 
ving one Edge proceedin ng in a Right-line from the 
Center, (which in Time o Obſervation) muſt be turned 
to the Guards : Through all three Pieces, in the Center 
of the Inſtrument, is a Hole, through which you are to 


ſee the North Star, when the Index is turned to the 
Guards. 


. 1 the NOCTURNAL. 
BY it an be found the Hour of the Night, the Bearing 
B 55 the 


from the Pole; by which may be found the rm, ig 
ſhall be ſhewed | in order, | 


q To find the Hour 7 the Night. 


1. Place the Index of the ſecond, or middle Pikce, 


to he Day of the Month; where it is to be kept, till 


the Obſervation is ended; Then taking the Handle in 
your Hand, with the F ore· ſde towards you, and hold- 
ing it upright, (which you may diſcern when you do ſo, 
by the Tip on the Top of the firſt or great Part of the 
NoQturnal) look through the Hole in the Center for the 
North Star. 


2. Turn that Ed of the og. Index, which pro- 


ceedeth from the nter to the Guard, ſeeing at the 


ame Time the North Star through that Hole ; ; then will 


the Index ſhew the Hour of the N 70 on the ſecond, or 
nuddle Part, 


The 


uards, and the Declination of the North Star 


__ E 16 ind uh, GW, CY 
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2. 7 


from the Pole. 


the Index which is the Bearing of the Guards; and 
$ ſaid Point of the Compaſs is figured the North Star's 
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2. To find the Bearing of the Guards, either of the 
Little or Great Bear; that is, upon what Point of the 
Compaſs they are, and thereby the North Star's Declination 


1. Having obſerved all the particular Directions as be- 


fore, in finding the Hour of the Night, you muſt ſee the 


North Star through the Hole, and the Guards by the Edge 


of the long Index. 


2. Then look on the Back-fide of the Nocturnal, what 
Point of the Compaſs ftandeth againſt the foreſaid Edge of 


nation from the Pole at that Time, either above or under. 
Note, As the Nocturnals are made to fit the Cid-Stile, the 
Index muſt be adjuſted, in all Problems relating to Time, by 


| fixing it Eleven Has backward from that of Obſervation. 


Example 1. The 31ſt of December, or the 20th, O. 8. 


at Six of the Clock in the Morning, obſerving the Pointers 


or Guards of the Great Bear by the Edge of the Index: I 
demand their Bearing, and Declination of the North Star. 

Right againſt the Edge of that Index you obſerve with, 
and on the Bak-ſide of the Nocturnal, is 8. W. by S. the 
Point of the Compaſs required; and on the ſaid Point of 
the Compaſs is 2d. 33m. und. ſignifying the North Star is 
then 2d. 33m. under the Pole, in the Circle marked G. B. 

Example 2. The 7th of March,or 24th of Feb. O.S. 
I obſerve (according to the Directions before given) at 
Seven of the Clock in the Evening, the Guard of the 
Little Bear by the Edge of the long Index : I demand their 
Bearing, and Declination of the North Star? 

Seeing the North Star thro' the Hole in the middle, and 
the Guard of the Little Bear by the Edge of the Long Index, 
(note always that Edge reſpecting the Center of the Inſtru- 
ment) and the Index cutting Seven of the Clock ; then on 


the Back-ſide of the Nocturnal, and againſt the ſaid Edge of 


the Index, is N. E. the Point of their Bearing; and on the 
faid Point is figured od. 35m. Abo. which ſignifieth the 
North Star is then 35 Minutes above the Pole, in the Circle 


E OTST. oo 
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3. To find the Moon's Southing by the Nocturnal. 

To do this, look the Moon's Age in the outermoſt Circle, 
on the middle or ſecond Piece on the Nocturnal ; and 
right againſt it in the innermoſt Circle of the ſame Piece 
is the Southing. | 


Example. Jf the Moon be 19 Days old, I demand hi- 
Southing ? | 

Right againſt 19, in the outermoſt Circle, is almoſt 3 
in the innermoſt Circle; which is half an Hour paſt Three 
of the Clock in the Morning nearly, the Time of the 
Moon's coming to the South. | fag 


4. To find the Time of Full Sea by the Nocturnal. 

1. Set the ſhort Index of the middle Part which ſtands 
at 12, to the Time of Full Sea, on the New or Full 
Moon (for the Place propoſed) in the innermoſt Circle of 
the great Piece. ” 155 | 

2. Keeping that there, bring the long Index to the 
Moon's (Southing, or) Age, on the middle Piece. 

3. Then right againſt the long Index, and in the inner- 
moſt Circle on the great Piece, is the Time of Full Sea 
required, | | 


Example. The Moon being 19 Days old, I demand ibi 
Time of Full Sea at Graveſend ? 


1. Bring the Index of the middle Part (which ſtands at 
12) to 1 4 Hour, which is N. N. E. and S. S. W. the Point 
of the Compaſs making Full- Sea at Graveſend, (on the New 
and Full Moon) in the innermoſt Circle of 24 Hours on 
the great Piece, keeping that faſt there. . 

2. Turn the long Index to 19 Days (the Moon's Age, or 
to 3+ Hours the Moon's Southing) on the middle Piece. 

3. Then right againſt the long Index, and in the 
innermoſt Circle (on the great Piece) is 5 Hours, the 
Time of Full Sea, or High-Water in the Morning, 21 
Graveſend. 1 nt 

ö 
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5. To find the Latitude by the Nocturnal and Fore-ſtaff. 

1. Find the North Star's Declination from the Pole, by 
obſerving with the Nocturnal, as directed in Example kx, 
or 2, of the ſecond Uſe, in Page 171, 

2. Then (at the ſame Time) with a Fore-ſtaff, take the 
Altitude of the North Star. 

3. If the North Star be above the Pole, ſubtra its 
Declination from (if under, add to) its Altitude : The Sum 
or Difference is the Latitude required, 


Example. Suppoſe the 7th of March, or 24th of Feb. O. 8. 
at Seven of the Clock in the Evening obſerving with the 
Nocturnal, you find the Guard of the Little Bear to bear N. 
E. which is 0d. 35m. above the Pole; and at the ſame time, 
by the Fore-ſtaff, find the Altitude of the North Star 42d. 
10m. I demand the Latitude of the Place? 

D. M. 
From the Altitude of the North Star 42: 10 
Subtract its Declination above the Pole — oo : 35 


Remainder is the Latitude required 


— 41: 35 North 


Example 2. The 31ſt of December, or 20th O. S. at Six 


o Clock in the Morning, obſerving with the Noctuanal, I find 


the Guards or Pointers of the Great Bear SW. by S. which 
is 2d. 33m. under the Pole: and at the ſame Time, by the 
Fore-ſtaff, find the Altitude of the North Star 45d. 22m. I 
demand the Latitude of the Place of Obſervation ? 


D. M. 


| To the Altitude of the North Star — 45: 22 
Add its Declination from the Pole under — 02 : 33 


dum is the Latitude required — 47 i 55 North 
The Deſcription and Uſe of Gunter's Scale. 
T H1S Inſtrument, for its quick and ealy Diſpatch of 


the meſt common and uſeful Proportions, deſerves 
as 
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as generally to be known in its Uſes, as by its Name: 
On that Account we ſhall firſt give a Deſcription thereof, 
and then with as much clearneſs and brevity as poſſible, its 
manifold Uſes. Ls 

1. Gunter's Scale (fo called from Mr. Gunter, its fir 
Contriver) is uſually made of Box Wood, commonly two 
Feet long, and one Inch and a half broad; on which are 
placed the Lines or Scales of Numbers, Sines, Tangentz, 
&c. There are two Sorts, the Long or Flat Gunter, and 
the Sliding-Gunter : On both Sorts are the ſame Lines, 
though differently uſed ; the firſt Sort with the Compaſſes, 
the Jatter by Sliding. 5 | 

2. The Lines generally ſet on Gunters, are eight, and 
have their Names at the Right-hand End thereof, under 
one another, thus; Sine Rumb, Tang. Rumb, Numbers, 
Sines, Verſed Sines, Tangents, Meridian (for Meridional 
Parts) and Equal Parts. | 


3. The Sine Rumb, and Tang. Rumb, are both Points of 


the Mariner's Compaſs ; the firſt is figured from the Left 
hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and 8, at 
which is a Braſs Center-pin ; the latter is figured thus, 1, 2, 
3, and 4, at the faid Center-pin, and thence back again 
towards the Left-hand with 5, 6, and 7; each Point in both 
Lines (where it can) is ſubdivided into Halves and Quarters: 
Theſe two Lines are only uſeful in Navigation. 

4. The next under Tang. Rumb, is the Line of Num- 
bers, figured thus; near the Left-hand End it begins at 
I, and towards the Right-hand is 2, 3, 4, 5, 6, 7, 8, 9; 
then 1 in the middle, at which is a Braſs Center-pin ; going 
ſtill on 2, 3, 4, 5, 6, 7, 8, 9, and 10 at the End, where 
is another Center-pin : This Line is of general Uſe, and 
requires the larger Account; wherefore take theſe three 
following Notes for the Line of Numbers. 


Note 1. All the Figures on this Line may be taken ſingly 
as they ſland; or be increaſed, or diminiſhed at Pleaſure, 
fo it be in Decuple or Ten-fold Proportion. That is, the 
firſt x may be counted for 1, or 10, or 100, or 1000, &. 

* then 
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then the next 2 is accordingly 2, or 20, or 200, or 
2000, Sc. Again, the firſt 1 may be reckoned for x 
Tenth, or x Hundred, or for 1 Thouſandth Part, Cc. 
then the next 2 is 2 Tenths, or 2 Hundredths, or 2 
Thouſandth Parts, &c. | 

So that if the firſt 1 be eſteemed 1, the middle 1 is 
en 10; and 2 to its Right-hand is then 20, is 
0, 4 is 40, and 10 at the End is 100. Again, if the 
ſt 1 be counted 10, the next 2 is 20, 3 is 30, and 
ſo on, making the middle x now 100; the next 2 is 
200, 3 is 300, 4 is 400, and 10 at the End is now 
1000, 

In like manner, if the firſt 1 be efteemed for 1 Tenth 
Part, the next 2 is 2 Tenths, and the middle 1 is 
1; and the next 2 is 2, and 10 at the End is now 10, 
Again, if the firſt 1 be counted for 1 Hundredth Part, 
the next 2 is 2 Hundredth Parts; the middle x is now 
10 Hundredth Parts, or 1 "Tenth Part; and the next 2 is 
2 Tenth Parts; and 10 at the End, is now but 1 whole 
Number or Integer. „ FE 

Note 2. As the Figures are increaſed, or diminiſhed in 
their Value, ſo in like manner muſt all the intermediate 
dirokes or Subdiviſions be increaſed or decreaſed : That 
ls, if the firſt 1 (at the Left-hand) be counted 1, then 2 
(on the Right-hand of it) is 2; and each Subdiviſion be- 
tween them now is one Tenth Part, and ſo all the way to 
the middle 1, wiffch is now 10; the next 2 is 20. Now 
the longer Strokes between 1 and 2 are to be counted 
from 1, thus 11, 12, (where is a Braſs-pin) then 13, 14, 
15, (ſomething a longer Stroke than the reſt) then 16, 17, 
18, 19, and 20, at the Figure 2: And all the ſhorter 
Strokes between theſe longer are now each to be counted 
for a Tenth Part; from the middle 1 to the next 2, now 
20; from whence the longer Strokes between the Fi- 
gures are Units, thus 21, 22, 23, &c. to 3, which now 
8 30; and the ſhorter Strokes between them, each 


now is 2 Tenth Parts of an Integer; from 3, each 
TED ſhort 
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32 Stroke (or little Diviſion) is five tenth Parts of » thus, 
_ Unit, | 

Again, if 1 at the Left-hand be Ten, the Figura 10 t 
between it and the middle 1 are common Tens, and th, Mg! 
Subdiviſions (between each Figure) are Units, and fron W® 
the middle 1 to 10 at the End, each Figure is ſo many Min 
Hundreds; and between theſe Figures, each long 
Diviſion is Ten; and from the middle 1 to 2, each g 7. 
Diviſion is an Unit; from 2 to 3, each leſs Stroke is tw MM Finn 
Units; from the Figure 3 to the End, each ſhorter Stroke fr 
is five Units. N 

Mote 3. On the Line of Numbers may be counted 11 * 
Number of any Denomination ; whether Meaſure, 3 in t 


Inches, Feet, Yards, Miles, Leagues, Cc. or Weight bo, 
as Hundreds, Peunds, Ounces, &c. or Money, 3 whe 
Pounds, Shillings, Pence, c. or Time, as Yea, de 
Months, Days, Hours, &c. provided always the Inteon | 
be divided, or ſuppoſed to be divided Decimally, or 1 8 
Tens. | | of 
5. Next under Numbers is the Line of Sines, beginning I 8 | 
at the Left-hand, and figured thus: 1, 2, 3, Sc. to 10; MW wht 
then 20, 30, 40, Sc. to go, ending at the Right-hand, of 
where is a Braſs Center Pin: Theſe Figures never change cat 
their Value or Denomination, being here (and in all other I gret 
Lines under it) called Degrees. 148 = | and 
From the Beginning of this Line to xo Degrees, each of 


Degree is divided into 12 Parts, by longer and ſhorter 
Strokes, making each 5 Minutes; from 10 Degrees to 20, 
each ſmaller Stroke has 10 Minutes; from 20 to 30 Degrees 
each is fifteen Minutes; from thence to 60 Degrees, ſome 
are twenty, but the moſt are thirty Minutes; and from 60 
to 80 Degrees, each Diviſion is a Degree ; 80 and go are 
ſo near together, that they admit but of one Stroke be- 
tween, which is for 85 Degrees. 

6. Next to the Line of Sines, is the Verſed Sines, 
beginning at the Right- hand againſt go, ( in the 
Sines) and from thence figured towards the Left-hand ; 
; | thus, 
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f thus, 10, 20, 30, 40, Sc. ending at (che Left · hand 1 
7 End) about 169 Degrees ; the Subdiviſions are thus, from 'W 
10 to 30, each is 2 Degrees: from thence to go, it's 
ge ſugle Degrees; from thence to 120, it's half Degrees; 


fron and from thence to the End, it's divided into each 15 
many Minutes. Pe : | 
"th 4, Under Verſed Sines is the Line of Tangents, bes 
: I inning at the Left-hand, as the Simes do; from thence 
ink ured to the Right-hand, thus, 1, 2, 3, Cc. to 10; 

E ind ſo on, 20, 30, 40, and 45 at the Right-hand, where 
tel! is a little Braſs Center - pin, juſt under and even with 96 
e, I ths ines from thence backward again it is figured 50, 
ieh 60, 70, 80, Sc. to 89; ending at the Left-hand End, 
* where it began at 1 Degree: The Subdiviſions of this Line 
re ore fame an thoſe of the Sino: : 
nteger 


Fin 8. Next to the Tangente, and under it, is the Line 
F Meridional Parts, beginning at the Right-hand, and 
nim is numbred thus, 10, 20, 30, &c. to the Left-hand, 
where it ends at 87 Degrees This Line, with the Line 
hand. of equal Parts under it, are uſed together, only in Mer- 
han WY cator's Sailing; the uppermoſt Line contains the De- 
other i grees of the Meridian or Latitude in a Mercator's Chart, 
and the lower is the Equator, and contains the Degrees 
each of Longitudſe. „ 7 


to 20, 9. Theſe eight Lines thus deſcribed, are ſet on the 
2rees, if Siding Gunter, but not in the ſame Order, being ſome 
ſome} on one Side, and ſome on the other: Alſo the Eine of 
mio Numbers, Sines, and Tangents, are ſet double, that 
0 are is, one on each Side, as the middle Piece flides ; which 
- be- middle Piece is ſo contrived, to flip to and fro eafily; 
to ſlice ouf, and to be put in, any Side uppermoſt, in 
order to range theſe Lines together, or againſt one ano- 
ther, moſt proper for ſolving the Queſtion wrought by 
the Sliding Gunter Of which this ſhort Deſcription may 


fkiſice, FY hs, 4 * | . T 4 
5 1 ' M * | bs The 
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| > The Uſe of Gunter's-Scale, Both ſingle and ſliding, in 


Arithmetic. 


; JN order to a right Underſtahding of the Uſe of this | 


Scale, it's neceflary to number well on it ; that is, to 
find readily a Place repreſenting any given Number, Point, 
or Degree, &c. but chiefly on the Line of Number; 
which is as follows. | | 


PROBLEM I. 77 find a whole Number on the Lin 


of Numbers, 


Rule 1. 1 00K the firſt Figure of the given Number 

among the figured Diviſions. | | 

2, For the ſecond Figure count ſo many Tenths (or 

longer Strokes) from the figured Diviſion, towards the 
Ripht-hand, as are Units in the ſaid ſecond Figure. 

3. Then for the third Figure, count from the laſt Tenth 
. the ſecond * ſo many leſſer Strokes (0 
P N as that Figure hath Units. ar 
4. In like manner, for the fourth Figure, count from 

the laſt Centeſm ſo many Thouſands Tr lefler Strokes) as 

are Units in it; and ſo on, for more Figures; though four 
Figures, or Thouſands, are as many as can well be diſcerned 
on a two Foot Gunter. NE 3p 26 Wk 

5. This done, the laſt Place is the Point where the pro- 
| pounded Number. is repreſented, | 


Example 1. To find the Point in the Line of Numben 
5 that doth repreſent 12? 


According to the Rule above, I take the Diviſion at 
the Figure x (in the middle of the Line of Numbers) 
for the firſt Figure of 12, the propounded Number; 
then for 2, the ſecond Figure, I count / 2. Tenths 15 
longer Strokes to the Right-hand) from the ſaid Stroke 
at 1; and this.laſt is the Point repreſenting 12, where 
(moſt commonly is à ſmall Braſs Center-pin, being oft 
in Uſe. . | | Exampi 


. 
ry 
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Example 2. Suppoſe the Points repreſentin 22, on the 
Line of Numbers, was required to be found? 


The firſt Figure in the Number 22 being 2, I take the 


W Diviſion at the Figure 2 for it; and for the ſecond Figure 


2, I count 2 Tenths onwards ; and that is the Point repre- 
enting 22. 


Example 3. I deſire to know the Point on the Line of 
Numbers, that repreſents 144. ? 7 
The firſt Figure being 1, f take the Diviſion at the 
middle x for it; the ſecond Figure being 4, I count 4 
Tenths onwards, and that is 140; from thence count 4 
Centeſms farther, for the third and laſt Figure: This laſt 
Place is the Point repreſenting 144. | 
Example 4 Let it be required to find, on the Line of 
umbers, the Point repreſenting 1728? _ 
For the firſt Figure 1, take the middle 1; for the ſecond 
Figure 7, count as before, onward, 7 Tenths, and that is 
t700 : then for 2, the third Figure, count 2 Centeſms from 
the laſt, and it repreſents 1720: laſtly, for the fourth 
Figure 8, eſtimate 8 thouſand Parts from the laſt ; This 
Point laſt found, repreſents 1728. : | 


R O B. I, To finda Frafiion, or broken Number, en 
: the Line of Numbers. 7 


T HE Fractions to be found on this Line muſt always 
* be Decunal; as theſe, .1, .ox, . oo; . 2, .02, .002, 
&c, that is, 15 rds, T5505 18, 28, 26369 Fe. either of 
Inches, Peet, Vards, Miles, or the like; alſo in Weight, 
or Time, or any other Denomination whatſoever. 
So that all other Fractions muſt be reduced into Deci- 
mals, before they can be found on the Line of Numbers; 
and being ſo reduced, they are exprefſed ahd found upon - 

this Line as whole Numbers by the Rule in Problem I. and 
| f M 2 PRO. 


Term, will reach to the fourth Term, or thing required, 


Piece the firſt Term was counted) and againſt it on the 


' multiplied by 4. 
to 32, the Product as before. 


a 
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PROB, III. To perform Multiplication by the Line o 


Numbers, y 
The RULE is, k 


| A® 1 is to the Multiplier, ſo is the Multiplicand to 


VVV i 
Now to work this, or any Proportion on the Gunter, 
this is a General Rule. „ 


1. Extend the Compaſſes from the firſt Term to the 
ſecond Term. | | | 
2. That Extent laid the ſame way from the third 


By the /iiding Gunter, thus; 


1. Set the firſt Term, counted on the ſliding or midde 
8 right againſt the ſecond Term counted on the fixed 
lece. 0 X | 
2. Then ſeek the third Term, (always on the ſame 


other Part is the fourth Term, or Thing required. 


Example 1. What is the Product of 8 multiplied by 4? 


The Analogy or Proportion is this: As 1 is to 4, ſo b 


8 to the Product. 


Or, it's thus: As 1 is to 8, ſo is 4 to the Produd, W 


1. By the Gunter with Compaſſes, thus; 


Extend the Compaſſes from 1 to 43 that Extent laid 
from 8 (the ſame way) reacheth to 32, the Product of! 


Or, the Extent from 1 to 8, being laid from 4, reacheth 
2, B 


3 
9 . EE oEen 
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2. By the 

Set 1 at Pr Beginning of the middle or ſliding Piece, 
right againſt 4 on the fixed or. outſide Piece; then 
Bu, 4 on the firſt, is 32 on the ſecond, the Product 


ſiding Gunter, thus ; 


required 
Or (ſet as before) 1 againſt 8; then againſt 4 on the firſt 
is 32 on the ſecond, the Product, as before. 


Example 2. What is che Product of 16, multiplied by 5 ? | 
The Proportion to work it by, is this : As 1 to 5, ſo 


is 16 to the Product. 


I, By Gunter with Compaſſes, it's thus ; ; | 
The Extent fram 1 to 5 being laid from 16, reacheth t to 
do, the * required. 


. By the ſliding Gunter, thus; 


| Set 1 on the middle Piece, againſt 5 on the outſide Piece 3 a 


then againſt 16 on the firſt, is 80 on the ſecond, 1 Product 


p RO B. IV. To perform Diviſion by the Line of Numbers, 


ee Rule or Proportion is this ; 
A S the Diviſor is to 1, ſo is the Dividend to- the 
Quotient. | 


Example 1. If the Dividend be 64, and the Diviſor 4 ; 
what is the Quotient ? * 43 


To do this, the Proportion is; As 4 is to1 , ſo is 64 to 
the Quotient required. 


I. By Gunter with Compaſles, thus; 
The Extent from 4 to 1, laid (the ſame way) from 64. 
reacheth to 16, the one we required, 


Ws 2. Bð 
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Tb By the ſliding Gunter, thus; 
Set 4 on the Kee + Piece, againſt 1 on the middle 
Piece; then againſt 64 on the firſt, is 16 on the Second; 
which i is the Quotient as before. 


Example 2. How often is 144 contained in 1728? 
To do this, the Proportion is thus : As 144 is to f 0 
1s 195 to the Anſwer. 


1. By Gunter with Compaſſes, thus ; 
The Extent from 144 to 1, reacheth from 1728 to 12, 
the Quotient and Anſwer required. 


2. By the ſliding Gunter, thus; 
Set 144 on the Luke Piece, againſt 1 on che middle 
Piece: then againſt 1728 on the firſt, is 12 on the ſecond, 
which is the Quotient as above, N 6 


PR O B. V. To reduce a V. ulgar Fradlien ta a Dei. 
| mal, by the Line of Numbers, 


To perform this, the Proportion i is thus; 
A S the Denominator of the given Fraction, is to its 
Numerator, ſo is 1 to the Decimal Fraction required. 


Example. Suppoſe it be roguingd to reduce 2, a Vulga 

' Fraction, into a Decimal Fraction ? 
Note, A Decimal Fraction hath for its Denominator an 
Vnite, with as many Cyphers as its Numerator hath Places: 
and the Proportion to find the Numerator is thus ; As 4 


is to 3, ſois 1 to the Numerator of the Decimal FraCtion 


| required, 


1. By Gunter with Ne Unis ; 1 
The Extent from 4 to 3 reacheth (the ſame way) from 


x te 75, or 765, the Decimal F radtion required, 1 
2. of 


(ts 


and ſo is that fourth to a fifth, Se. 


unto which it's required to find a thi 
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"" By the ſiding Gunter, thus; ; 
Set 4 on the outſide Piece, againſt 3 on the middle 
Piece; then againſt 1 on the firſt is . 75, or 435 on the 


ſecond, the Decimal Fraction required to be found: 80 
that 75⁵ or 78855 is equal i in Value to 4. ; 


PROB. VI. Of Continual Proportion, or Geometric 
 Progreſſim ; which is unta tus given "Numbers, to find 
a 3d, 4th, 5th, &c. Numbers in a continual er con- 


tuned Fenn, by the Line f Numbers. 


The Analogy by which it is ; fected, is this; 


AS the firſt Number given is to the ſecond, ſo is the 
ſecond to the third; and ſo is that third to a ent. 


** 


Example. 1 the two Numbers . be 2 and 4, 
r fourth, & . Pro- 
portional. 


For the Perſormance hereof, ti Rule is thus, 
As 2 is to 4, fo 84 to a third, and ſo is that third to 
a. fourth, Ee. | 


1. By Gunter with e thus; 

The Extent from 2 to 4 reaches from 4 to 8, the third; 
and from 8 to 16, the fourth; and from 16 to 3a, the 
fifth Proportional Number ; and fo on, to as many as 
you pleaſe: So that 2, 4, 8, 16, 32, Cc. are Numbers 
in continued Geometric Proportion, as was required. 


2. By the ſliding Gunter, thus: 
© Set 2 on the middle Piece, to 4 on the outſide Piece; 


then . 4 on the firſt, is 8 on the ſecond, for the 
third Proportional; and againſt 8 on the firſt is 16 on 


the ſecond, the fourth e and in like manner 
ä re 16 is 32, the fifth Proportional, as was required : 
> on for more, 


M 4 PROB, 
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TI 0 B. VII. Of the Rule of Three Direct, or thry 


Numbers given, to find a fourth in a direct Proportin, 
y the Line of Numbers, 


184 


: The Analogy whereby this is performed, is thus, 
A the firſt Number is to the ſecond, 1 is the third to 
the fourth Number required. 85 


Example 1. If the Diameter of a Circle be 7 Inches, 
and the Circumference thereof 22, what is the Circumfe- 
rence of a Circle, whoſe Diameter is .14 Inches ? 

To perform this, the Analogy is thus; As 7 is to 22, fo 
is 14 to the Circumference required, 


2. By Gunter with Compaſſes, thus ; 

The Extent from 7 to 22, (laid the ſame way) from 

14, will reach to 44, the Circumference of the Circle 
ION Diameter is 14; which was — 


2. By the ſiding Gunter, —_ 
Set 7 on the middle Piece, againſt 22 on the outſide 
Piece; then Ru 14 on the firſt, is 22 on the ſecond, 
which is the ircumference, as above. 


Example 2. If the Circumference of a Circle be 3.14 
er 3182, and its Diameter 1; what will the Diameter of 
another Circle be, whoſe Circumference is 44? 

The Proportion is; As 3 rot is to 1, ſo is 44 to tho 
Diameter required, 


1. By Gunter with Compaſſes, thus ; ; 
The Extent from 3 53; to I, FegchEt: rom 44 tq Th 
the Diameter required, | 
2. By the Hidin Gunter, hs 8 
Set 3728 on oy i ſing Go right againſt 1 on the 
middle Piece; then a 's Gee on the firſt, is 14 on the 
ſecond, which is the D 


eter required, as before. 
NM 916) 


2 828282 


thry 


3] 


thay the fecond ; But, 
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de greater than the firſt, then will the fourth Number be 
greater than the ſecond: But if the third Number be leſs 
chan the firſt, then the fourth will be leſs than the ſecond. 


Example 3. If 30 Acres of Land be worth 2 5 Pounds a 
Tear; how much a Year will 54 Acres be worth. 


To do this, or any Queſtion in the Rule of Three, al- 


ways in the Proportion, let the firſt and third Numbers or 


Terms. be of one Kind or. Denomination ;' and then thus 
it is; As 30 Acres is to 25 Pounds, ſo is 54 Acres to 45 


1. By the Gunter with Compaſſes, thus: 


The Extent from 30 to 25, reacheth from 54 to 45 


the Yearly Rent required. n 


„ the ſiding Gunter it's thus ; i 
det 30 again 25, then againſt 54 on the firſt, is 45 
on the ſecond, as before. 


— 


By this Time, the Reader is, we preſume, ſo well ac- - 


quainted in the Y Fae working a Proportion on the Line 
of Numbers, with Compaſſes ar without, that it's a needleſs 
Thing to .gxpreſs it in Words, being ever the ſame : We 
ſhall therefore for the Futufe ſet down the Proportion, leav- 


ing the manner of its Operation to PraQtice, except in Caſes 
where the working differs from what went before. 


p RO B. VIIL Of the Rule of Proportion Inverſe, or 


Three Numbers given, to find a fourth in an Inverſe 


Nr or 
Line of Numbers, 


| y . $24 Fl 


N this Rule you muſt note, If the third Number be 
greater than the firſt, then will the fourth be leſs 


2, If 


- Note, In the Rule of Three Dire, if che third Number 


or in the backward Rule of Three, by the 


hs. 


© 
; % 5 . 
* * * - * 
8 
= * 
8 - — — — 
* . ” - "I / A — 5 K - 
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If the third be leſs than the firſt, the fourth is to be 
eater than the ſecond. 


3. And to reſolve Queſtions in whe backward Rule of 
Three, the Proportion is thus; 


As the third Number is to the ſecond, f is the fil 


to the fourth. 
Example. If 72, a male a Trench in 48 1 F, 
| in how long Time will 54 Tioneers make it ? Area 


By che Directions above this is the Proportion : 4 , 1 


54 Men is to 48 Hours, fo is 72 Men to 64 Hours, the the / 
Anſwer to the Queſtion : From whence you may conclude 


that 54 Men will perform as much in 64 Hours, as 72 Men 2 
in 48 Hours. ** 


PR © B. IX. o Duplicate Pro en, or - three Nun- 1. 
bers given, to fin a fourth i 10 4 uplicate Proportion, h i 18 f 
the Line of . N. umbers. 


.FPHIS Rule is chi uſed 8 of Lines to 
1 Superficies, &c. . the firſt and ſecond Tems Bf » 
are ta be of one Kind or Denomination, ES: 


4 Example I. If 6 be 3 its . 


Area or Content 0.78539 5 ente on nn Cirde 
whoſe Diameter is 14 9 


Ws © perform this, the firſt. 5 Grand 1 676 3 
Note above) are to be Lines; that is, the Diameter W 
iven, and then the Proportion i is thus: As 1 is to 14, {0 


18 0.785 to a fourth: And ©. gh neee 
tent required, 


RE ee i EE S.CT 
- * 
* 


a 10 
7." By Gunter with Coat.” it's ts; 90 
The Extent from 1 to 4 reacheth from 0.785 to 11; and it 
the ſame Extent laid the ſame way: from 11, reacheth to 1 A 

1754, the Content required, 
2. þ 
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| 
. 2, By the ſiding Gunter, it's thus: | 
Bring 1 on the middle Piece, right againſt 14 on the 
outfide Piece; then againſt 0.785 on the firſt, is 11 on 
the ſecond ; and againſt 11 on the firſt, is 154 on the 
ſecond, the Content as before. EE, 


Example 2. If the Diameter of a Circle be 7, and its 
Area 38.5 ; what is the Area of a Circle, whoſe Diameter 
is 12? Anſwer, 113. For, * . | 

As 7 is to 12, ſo is 38.5 to 66; and fo is 66 to 113, 
the Area required. 1 85 


Example 3. If the Diameter of a Circle be 1, and its 
Area 0.78539 : what is the Diameter of a Circle, whoſe 
A Area is 154? Anfwer, 14 is its Diameter. 
ws In this the Proportion is of Superficies to Lines, which 
Z is this; As Area 0.785 is to Area 154, fo is the Square of 
the Diameter 1, to the Square of the Diameter required. 


1 1. By Gunter, with Compaſſes, it's thus; 
The Extent from 0.785 to 154, reacheth from 1 ta 
196, the Square of the Diameter required. 3 


Je Then divide the Space between 1 (always the middle 1, 
if the Number of Places be odd; but if even, the firſt 1 
and 196 into two equal Parts; the Foot of the Compaſſes 
ve in the middle reſteth at 14, the Diameter of the Circle, 
s & whoſe Area is 154, ' „„ 
2. By the ſiding Gunter, it's thus; 
Set 6.785 againſt 154. and againſt 1 on the firſt, is 
196 on the ſecond ; then find the middle between 1 and 
196, which is at 14, the Diameter as before, | 
Example 4. The Diameter of a Circle being 1, and 
its Area o. 785; what is the Diameter of a Circle whoſe 
Area is 113? Anſwer, 12 is the Diameter required. 
For as 0.785 is to 113, ſo is 1 to 144; the middle 
between it and 1, is at 12, the Diameter 1 52 
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P RO B. X. Of Triflicate Proportion, or three Nun. 


bers given, to find a fourth in a Triplicate Proporti E. 
the EY Noor” = ** * n þ ff 
"F HIS Problem concerneth the Proportion of Lines u 4 80 


Solids, and the contrary ; in which always make e!“ 
firſt and ſecond Term to be of one — 88 


Example 1. If an Iron Bullet weigh 9 Pounds, and it x, 
Diameter is 4 Inches, what is the weight of another Ira wei 


Bullet whoſe Diameter is 6 Inches. 


To perform this, the firſt and ſecond Terms are to he 7 
Lines, that is, the given Diameters ; and then the Proper- 
tion is thus: | | N 

As 4 is to 6, ſo is 9 to 13.5; and fo is 13.5 to 20.2; the 
and ſo is 20,2 to 30.3; that is 30 Pounds and 3 Tents M. 
of a Pound, which is the Weight required. 


That is, 1. By Gunter with Compaſſes, thus; 
The Extent from 4 to 6 being laid three times from 9, p 
will reach to 30 Pounds 3 Tenths, the Weight required.  . 


And, 2. By the ſliding Gunter, it's thus; 

Set 4 againſt 6, and againſt 9 on the firſt is 13.5 on the a 
ſecond : then againſt 13.5 on the firſt is 20.2 on the fe- 
cond ; and againſt 20.2 on the firſt is 30.3 on the ſecond; 
that is 30 Pounds 3 Tenths, as before. 


Example 2. If an Iron Bullet, x Inch Diameter, weigh : 
Pounds 0.1406 Parts; what is the Weight of another, «© 
whoſe Diameter is 4 Inches, it being of the ſame Metal! 
Anſwer, 9 Pounds, | For, | | | 


As 1 is to 4, ſo is 0.1406 to 0.562 ; and ſo is 0.562 
to 2.25; and ſo is 2.25 to 9 Pounds, the Weight re- 


Exampl. 
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Example 3. If a Gun 6 Inches Bore require 21 Pound 
of Powder, how much will ſerve a Gun 4 Inches Bore? 
Anſwer, Pounds 3.25 Parte. e 

or, As 6 is to 4, ſo is 11 to 7.3; and fo is 7.3 to 
4.88, and ſo 4.88 to 3.25; which is Pounds 3.25 Parts of 


a Pound, or Pounds 3 + of Powder. 


Example 4. If an Iron Bullet 1 Inch Diameter, weigh 
Pounds 0.1406 Parts ; what Diameter ſhall that be, which 
weigheth'g Pound of the ſame Metal? Anſwer 4 Inches. 

For it's thus: As 0.1406 is to 9, ſo is I to 64, the Cube 
of the Diameter required: then divide the Space between 1 
and 64 into 3 equal Parts, and the Foot of the Compaſſes 


the Iron Shot weighing 9 Pounds, 


II. The Uſe | of the Line of Numbers commonly called 
Gunter's Line, in meaſuring Superficies, as Beard, 
Gla fs o Land, &c. 5 | | 


% PROB. I. The Length and Breadth of any Square, or 
4 Long Square, Superficies given, to find the Area or 
Content thereof. Fig 


the Length to the Content. 


: iven to be meaſured, the Breadth thereof is 15 Inches, and 
ich it's Length 61 Inches; what is the Content of it? Anſwer, 
den g15 Inches. | 1 2 


al? or, As 1 is to 15, ſo is 61 to 915 Inches, the Content " 
62 Note, Such as the Breadth and Length is, ſuch is the 


fe- Content; ſo that if the Breadth and Length be Feet, the 
Content is Feet; if Perches, then Perches, c. 


in the firſt + Part from 1 reacheth to 4, the Diameter of 


the T* E Proportion is this; As 1 is to the Breadth, ſo is 


Example 1. plane Superficies, as a Board or Plank 


| Exampli 


: 
mw 
1 * : 

* 


— ” We — 2323 
- 


% 
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Example 2. A Piece of Wainſcat, in Form of a log ip R. 
Square, whoſe Length is Feet 1 85 Parts, and Bread; in 
Feet 2.25 Parts ; what is the ontent? Anſiuer, Feet Con 
34.87 Parts. For, As 1 is to 2.25, fo is 15.3 to 34.3, 

at is, Feet 34 and 87 Parts is the Content. 


PRO B. II. The Breadth and Length of a Superfein Conte 
given in one hind of Meaſure, to find the Content thereof is By 


- 


another kind of Meaſure? feet 
O do this, the Proportion is thus: As the required mY 
kind of Meaſure is to the Breadth, ſo is the Length 20 
to the Content deſired. 8 | 4 

Example 3. A Plank or Board 15 Inches broad, 61 1 


Inches long, I demand the Content of it in Feet? Anſiurr, Feet 
Feet 6.35 3 of a Foot. For you muſt note, in a Foot 

Superficial, or a Square Foot, is 144 Square Inches; and 
therefore the Proportion is thus: As 144 is to 15 Inches, 6 72 
is 61 Inches to F cet 6.3 5 Par ts of a F oot, the Content. long 


Example 4. A Piece of Land, in Form of a long Square, MW Part 
whoſe Breadth being 30 Perches, Length 183 — 
what is the Content in Acres ? Anſwer, Acres 34.31 Patt, 
Nate, 160 Perches is an Acre, and the Proportion ö 
thus : EY 15 — 
As 160 Perches is to 30 Perches, ſo is 183 Perches to 
res 34-38 Parts of an Acre, the Content of the Piece 
of Land. . 5 


Example 5. A Piece of Painting, in Form ef à Long 
Square, whoſe Breadth in Feet is 3.5, and Length 21 Feet, 
how many Square Yards is the Content? Anſwer, Yards 
8.16 Parts of a Yard, © ; 5 
Note, 9 Feet is a Square Yard, and the Proportion i 
. „ 
As 9 is to 3.5 Feet, ſo is 21 Feet ts Yards 8. 16 Parts ol 
a Yard, the Content. . 
5 PR OB. 


P EE «00 RO 


_— — 
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oR M. 77. Brvadth of 4 Siperficier given in ans 
my 4 of Meaſure, and the Length in another ; to find the 
Feet Bl Content in the greater Meaſure, 
In TO do. this, the Proportion is thus; As the greater 
Meaſure is to the Breadth, fo is the Length to the 


* 


Content required. 


"1 Example 6. Admit a Board of 10 Inches broad, and 20 
Feet long, I demand the Content in Feet? Anſwer, Feet 
. ., W16.6 Tenths of a Foot. e 5 
rel , For the Proportion is thus; As 12 is to 10 Inches, ſa 
gh Wi; 20 Feet to Feet 16.6 Tentks. 


Example 7. If a Board or Plank be 15 Inches broad, and 
61 77 Feet long, what is the Content of it in Feet? Anſwer, 
ver, Feet 33.75 Parts of a Foot, or 33 4 Feet. For, As 12 is ta- 
15 Inches, fo is 27 Feet to Feet 33.75 Parts. 


, Example8. A Board 71 Inches broad, and 29 + Feet 
long, what's the Content in Feet ? Anſwer, Feet 18.28. 
For it's, As 12 is to 7545, ſo is 29 178 to Feet 18.28 
are, Parts. SES 8 2 2 $6.4 


. 1 E 9. A piece of Land (in Form of a Long Square) 
1 3 WH whoſe Breadth is 30 Perches, and Length is Chains 15.25 
Links, (meaſured by a Chain of 4 Perches in 100 Links.) 
to demand the Content thereof in Acres? Anſwer, Acres 
ect 11.44. For it's, As 40 is to 30 Perches, fa is Chains 1 5.25, 
to Acres 11.44 Parts of an Acre. $4 


ons P R OB. IV. & The Breadth of a ' Superficies given, to 
ett, i find how much in Length will make a Fat, a Yard, a 
urds Perch, or an Acre, &c. ” 


T O do this, take this General Rule : As the Breadth is - 
®. to a Foot, a Yard, &c, ſo is a Foot, a Yard, &c. to 
Wat Length which will make a Foot, a Yard, &c. 


Example 


"x 


* 
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. Enengle 10. If a Veg be 7 Z 42 broad, how much 
in Length will make a oot uare? Anſiuer Taches 
Fenths of an 'Inch. Y 4 ; . 
For the Proportion is hub: As 7: is to 12, ſo is 126 
__ 19:2: Tenths in 0 wh 
| Randle 11. A Plank 30 Inches broad, how much in 
Length will make a Foot ? * inches 4.8 Tenths af 


_ an Inch. 


For, As 30 Inches! is to 12, ſo is 12 to Inches 4. 8 Tenth 
in Length to . a Foot. 


Example 12. A Pare of Glass being ji in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot 
Anfwer, 4 Tenths of a Foot. For it's thus; 

As 2.5 is to 1 Foot, ſo is 1 Foot to 0.4 Tenths of s 
Foot in Leng to make a Foot. 


Example 13. A Piece of Mattin > being 27 Inches broad, 
how much in Length will make a > Yard ſquare ? Azur, 
48 Inches, or 4 Feet. For it's thus: 

As 27 Inches is to 36 Inches, ſo is 36 Inches to 48 

Inches: But if the Breadth be given in Feet, that is, if fot 
27 Inches, it be 14 Feet, or 2.25 Feet, then it is thus; 
As 2.25 is to 3 Feet, ſo is 3 Feet to 4 Feet in rm 
to make a Yard ſquare. 


P ROB. V. The Diameter of a Circle given, t * 
| the Circumference. 5 
T Analogy or Proportion is, thus ; As I is to 2a 
Py is the Diameter to its Circumference. 
Example 14. If the Diameter of a Circle be 15 Inches, 
What is the oy AE of it? OY; Inches 47-13 
Parts of an Inch. . * 
For, As 1 is to. 3. 142, ſo is 15 Inches to Inches, 47413 
Parts, the Circymference required. 10 


— 


will make a Foot. ' 
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PRO B. VI. The Circumference of a Circle being given, 
44+ +... to find its Diameter, * 

THE Proportion is this: As 3.142, is to 1; ſo is the 
Circumference to it's Diameter. 
Examp. 15. The Circumference of a Circle being 44 Feet. 

what is the Diameter thereof; Anſwer, Feet 14, for it's, 
As 3-142, is to 1; ſo is 44 Feet, to Feet 14 the Diameter. 


PROB. VII. The Diameter of a Circle being given, 
to find it's Area or Superficial Content? 
5 The Proportion is thus: | 
AS t, is to the Diameter; ſo is 0.7854, to a fourth 
Number; and ſo is that fourth Number, to the Su- 
perficial Content required. | 


Example 16. The Diameter of a Circle being 15 Inches, 
what is the Content of it ? Anſwer, Inches 176.7 Parts. 

For it's as 1, is to 15 ſo is 0.8754, to 11.78; and fo 
is 11,78, to 176.7, the Superficial Content required. 


PROB. VIII. The Circumference of a Circle being 
given, to find the Superficial Content of it? | 


age Ihe Proportion is this: | 

AS, is to the Circumference; ſo is 0.07958, to 2 
fourth Number; and ſo is that fourth Number to the 

duperficial Content required. | 


| Example 17. If the Circumference of a Circle be 44 
Inches, what's the Content? An/wer, Inches 154.06 Parts 
of IS: For it is, 
As 1, is to 443 ſo is 0.07958, to 3.5; and ſo is 3. 

to Inches I 54.00 the rg, © required, 7 N 


af 
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Ill. The Uſe of the' Line of Numbers in Solid Meaſin 
ſuch as Timber, Stone, Gauging, &c. 


| PROB. I. The Side of a Square Solid being given in 
| Inches, to find how much in Length will make a Fa 
Solid? 1 RL | 


T HE Proportion is thus : As the given Side is to 12 
1 ſo is 12 to a fourth Number; and fo is that fourth 
Number to the Length required to make a Foot Solid. 


Example 1. A ſquare piece of Timber, or Stone, whoſe 

Breadth and Depth are each 8 Inches; how much in Length 

will make a Foot Solid? Anſwer, 27 Inches, or 2 Foot; 

Inches: For it is, As 8 is to 12, ſo is 12 to 18? and ſo 
is 18 to 27 Inehes in Length, to make a Foot. 


Example 2. A ſquare piece of Timber, or Stone, who: 
Side is 2 Feet, or 24 Inches; how much in Length wil 
make a Foot? Anſwer, 3 Inches. For it's as 24 is to 
12, ſo is 12 to 6; and ſo is 6 to 3 Inches in Length, t6 
make a Foot Solid. | ; 


PROB. H. The Sid: of a Square Solid given in Fut 
Meaſure, (that is, the Decimal Foot, or a Foot divided 
into 100 equal Parts,) to find haw much in Length wil 

JJ SG... or. dnp wi 


THE Proportion is thus: As the given Side is to 1 
> ſo is 1 to a fourth Number, and ſo is that fourth 
a Foot ſolid 


* 


Number to the Length required, to make 
Eæample 3. A ſquare piece of Timber, whoſe Side i 
Feet 1. 52 Parts; how much in Length will make a Foot 

Solid? Anſwer, o 432 Parts of a Foot, For it's, As 1:5? 
is to 1, ſo is 1 to o. 658; and ſo 0,658 to 0.432 Fab 
of a Foot. 8 | 7 | 


PRO | 
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PRO B. III. The Breadth and Depth of @ Solid, whoſe 
two Ends are equal long Squares, being given in Inches 
or in Foot Meafure ; to find how much in Length will 
make a Foot Solid? e 


. THE Proportion for Inches is chus: As 12 is to 
A the Breadth; ſo is the Depth to a fourth Number: 
en, 


As that fourth Number is to 12, ſo is 12 to the Length 
in Inches to make a Foot Solid. . 

2. The Proportion for Foot-meaſure is thus: As 1 is 
to the Breadth, ſo is the Depth to a fourth Number. 
Then ſay, As that fourth Number is to 1, ſo is 1 to the 
Length in Foot - meaſure, to make 2 Foot Solid; 


Example 4. A piece of Timber or Stone; whofe Breadth 
is 11 Inches; and Depth 19 Inches: how much in Length 
will make a Foot ? Anſwer, Foot 8.27 Parts. For, 
its as 12 is to 11, ſo is 19 to 17.4: And then ſay, as 
17.4 is to 12, ſo is 12 to Inches 8.27 Parts in Length, ta 
make a Foot Solid. t ; Wy. 


Example 5. A piece of Timber, in Breadth Foot 0.75 


Parts, and Depth Foot 1.25 Parts; how much in Length 


will make a Foot Solid? Anſwer, Foot 1.06 Parts. For, 
it's as 1 is to 0.7 5, ſo is 1.25 to 0.94 : Then ſay, As 
0.94 is to 1, ſo is 1 to Foot 1.06 Parts in Length, to 
make a Foot Solid. | | 


PRO B. IV. The Side of @ Square Solid; and its Length 
| being given, to find the Content, | 
1. HEN the Side is given in Inches, and Length in 
 *F. Feet, the Proportion is thus: As 12 is to the 


given Side, ſo is the Length to a fourth Number; and ſq 
in that fourth Number to the Content in Feet. 


/ 
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2. When the Side and Length are both given in Foo 
meaſure the Proportion is thus: As I is to the given Si, 


ſo is the Length to a fourth Number; and ſo is that four 
Number, to the Content required. 


Example 6. A ſquare SP of Timber, whoſe Side j 
9 Inches, and Length 35 Feet; how many Feet of Timbe 
is in it? Anſtoer, Feet 19.68 Parts. For it is, 

As 12 is to q; ſo is 35 to 26.3: and ſo is 26.3, to Fee 
19.68 Parts, the Content required. 


Example 7. A piece of Timber 16 Inches ſquare, and 1} 
Feet long, how much is the Content? Anſwer, 50 Feet. 

For it's as 12, is to 16, ſo is 28 to 37.3: and ſo is 37.3 
to 50 Feet, the. Content of the piece of Timber. 


| Example 8. A Stöne, Feet 2.75 Parts ſquare, and Feet 
7.50 Parts long; how much is the Content? Anſiver, Fer 
56.72 Parts. i eee 

For it's as 1 is to 2 75; ſo is 7.50, to 20.6 and ſo b 
20.6, to Feet 56.72 Parts, the Content required. 


PR OB. V. The Length, Breadth, and Depth of a Squar, 
Solid being given, to find the Solid Content? 1 


Y. IF the Breadth and Depth be given in Inches, and 2. 
ä the Length in Feet, the Proportion is thus; As 12 l Prop 
is to the Breadth; ſo is the Depth to a fourth Number. ſo is 
Then ſay, As 12 is to that fourth Number, ſo is the to ti 
Length in Feet, to the Content in Feet. 5 E 

2. When the Length, Breadth, and Depth, are al Incl 
given in Foot-Meaſure, then the Proportion is thus: As Soli 
I, is to the Breadth; ſo is the Depth to a fourth Number, þ 
And then again ſay, As 1, is to that fourth Number; ſo to! 


is the Length, to the Content in Feet. 


oy 


* Eranple 9. If a ſquare piece of Timber be in Breadh I , 
19 Inches, Depth 11 Inches, and 20 Feet long; how much / 
is the Solid Content? Anſwer, Feet 29.03 Parts. *. 
For its thus: As 12, is 60 193 fois 17, to 17.4. * jr 

; | ; 2 z ay, 


Content required. 


to the Length, which will make a Foot Solid, 
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ay, as 12, is to 17.4 ſo is 20, to Feet 29.03 parts, the 


Example 10. A Stone 20 Inches broad, 13 Inches Deep, 
and Feet 1 51 or 15435 Feet in Length : how much is the 
Content? Anſwer, Feet 27.5. 1 1 
For it's : As 12, is to 20: ſo is 13, to 21.67. And 
then: As 12, is to 21.67; ſo is 15,25, to 27.5, that is, 
27 2 Feet is the Content. „ 
Example 1 1. A ſquar'd piece of Timber, Feet 1.25 broad, 
Feet 0.56 deep, and 36 Feet long; how much is the Con- 
tent? Anſwer, Feet 25.20, Parts, or 25 x3 Feet, For it is, 


As 1, is to 1.25; ſo is 0.56, to 0.7; And then ſay, As 


7, is to o. 7; ſo is 36, to Feet 25.2 TJenths, the Content 
required. fg | | 


PROB. VI. The Diameter of a Cylinder being given, 
to find how much in Length will make a Foot Solid? © 


I, I F the Diameter be given in Inches, the Proportion 
is thus: As the given Diameter is to 13.531; ſo is 
12, to a fourth Number; and ſo is that fourth Number, 
to the Length required to make a Foot Solid, {> 
2. When the Diameter is given in Foot-meaſure, the 
Proportion is thus: As the given Diameter, is to 1.128 
ſo is 1 to a fourth Number; and ſo is that fourth Number 
Example 12. A round piece of Timber, or Stone, being 1 5 
Inches Diameter; how much in Length will make a Foot 
Solid? Anfuer, Inches 9.78 parts of an Inch. For it's, 
As 15, is to 13.531; ſo is 12 to 10.82; and ſo is 10.82 
to Inches 9.76 parts, or 9 +35 Inches: But ſuppoſing the 
Diameter of thei ſame to be taken in Foot-meafure, then 
it's Foot 1.25 partss Now how much will make a Foot ? 
Anſwer, Foot 0.81 parts of a Foot. Ant 
or it's thus: As 1.25, is 1.128: ſo is 1 to 9.902, 
and ſo is 0,902, to Foot 0.815 Parts, or 1223 Foot, to 
make a Solid Foot, "6 | bes 
| RN N 3 PROB, 


"I 
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PR O B. VII. The Circumference i a Cylinder being given, 
to find bow much in Length will Kale 4 Foot Solid? 


. W HEN the Circumfexence i is given in Inches, the 


Proportion is ; 


As the Circumference, i is to 42.54, I is 12 to a fourth 
Number; and fo is that fourth Number, to the Length 
required, to make a Foot Solid. 

2. But if the Circumference he given in Foot meaſure, 
then the Proportion is : 

As the Circumference is to 3.545, fo is 1, to a fourth 


Number; and ſo is that fourth Number, to the Length 
to make a Foot Solid. 


Example 13. If a round Stone or Tree, "a 44 Tacks 
about; how much in Length will make a Foot ? * 
Inches 11.22 Parts. For it is, 

As 44, is to 42. 54, ſo is 12, to II. 6; and ſo is 1166, 
to Inches 11.22 parts of an Inch, or 11 523 Inches. 

But ſuppoſe the ſame was meaſured by Foot-meaſure, 
and the \ 421127 tbo found to be Feet 3.67 parts ; how 
much in Length will make a Foot? Anſwer, Foot 0.935 
parts. For it is thus; 

As 3.67 is to 3.545, ſo i is I to 0.966; and ſo Is 0.966 
to Foot 0.935 N, or 5835 Foot. 


PROB. VIII. The Diameter and Length of a Cylinder 
| given, to find its ſolid Content 2 
0 


HEN the Diameter is given in Inches, and 
Length in Feet, the Proportion is thus, 
As 13.531 is to the Diameter, ſo is the Length to 2 
fourth 
Content in Feet. 


umber; and ſo i is that fourth Number to the Solid 


2. If the Diameter and Length are both given in Fc oot - 


meaſure, then the Proportion | is thus: 
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As 1.128, is to the Diameter, ſo is the Length to a 
fourth Number ;zand ſo is that fourth Number to the 
ontent required. _ 7 

Example 14. A round piece of Timber 10 Inches thro' 
and 30 Feet long; how many Feet of Timber are in it? 
Anſwer, Feet 16.38 Parts. For it's, as 13.531, is to Io, 
ſo is 30 to 22.16, and ſo is 22.16, to Feet 16.38 Parts of 
of a Foot, or 16 2 Feet. 1] | 

But ſuppoſe the ſame Piece meaſured by Foot-Meaſure, 
then it's Foot 0.83 Parts through. And the Work is thus: 
As 1.128, is to. 83 or o. 833 ſo is 30 to 22.16; and ſo 


is 22. 16, to Feet 16. 38 Parts, or 16 114 Feet, as before. 


PROBLEM IX. The Circumference and Length of a 
Cylinder, given; to find the Solid Content? 


I, IV the Circumferenee be given in Inches, and the 
| Length in Feet, the Proportion is thus: As 42.54, 
is to the Circumference ; ſo is the Length, to a fourth 


Number; and ſo is this fourth Number, to the Solid Con- 


tent in Feet. ja . 

2. When the Circumference and Length are both in 
Foot-Meaſure, the firſt Term being 3.545 (inſtead of 
42.54) the former Words will ſerve. ' 

Example 15. A round Stone, or Tree, being 30 Inches 
about, and 25 Feet long ; how many Feet Solid are in it ? 
Anſwer, Feet 12.43 Parts. For it's thus, As 42.54, is 
to 30; ſo is 25, to 17.63; and ſo is 17.63, to Feet 12.43 


Parts, or 12 443 Feet. 


Now the Compaſs about being. taken in Foot Meaſure, 
is Feet 2.50 Parts; And the Propotion is, As 3.545 is to 
2.50; ſo is 25 to 17.63; and ſo is 17.63 to Feet 12.43 
Parts, or 12 443 Feet, as before. 

Note 1. When Timber tapers, that is, bigger at one 
End than the other, it's uſual to take the Breadth and Depth 


in the middle of it's Length, and by them to meaſure the 


Piece as if it were both Ends of a Big nem. 
N 4 Note 
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Note 2. The Proportions for Foot-Meaſure, are the 
ſame when all the Dimenſions are taken in Inches; only 
then the Solid Content found, is Inches. TH 

Note 3. The Solid Content in Inches divided by 1728, 
the Quotient is Feet; but if divided by 282, or 231, the 
firſt is Beer, and the latter is Wine Gallons : And how to 
divide by the Line of Numbers was ſhewn in Problem IV. 


of the firſt Uſes, of the Gunter in Page 181. 


PROBLEM X. The Diameter of a Caſt an th 
Head, aud Bung, and alſo its Length being given in 
Inches; to find 2 Contents in Gallons, Beer, or Wine. 


The Rule is thus; 


. AS I, is to 0.7 ; ſo is the Difference of the Bung and 

£ 3 Head Diameters, to a fourth Number: which being 
added to the Head Diameter, the Sum is a Mean Diameter, 
reducing the Caſk to a Cylinder. Then fay, . » 
2. As the Gauge Point, (which for Beer or Ale is 18.95, 
but for Wine is 17.15) is to the Mean Diameter; ſo is 


the Length, to a fourth Number; and ſo is this fourth 


Number, to the Content in Gallons required, 


Pi 


Example 16. Suppoſe a Caſk whoſe Len th is i 
| | Inch, 


The Diameter at the = — 3 8 


What's the Content of this Caſk in Gallons, Beer or Wine! 
Anſwer, 73 Gallons Beer, and Wine Gallons 89.1 Tenth, 
See the following Work. 4] 


Bung Diameter ——————— 28 Inches 
Head Diameter =—=—_ 20 Inches 
Their Difference ——————— 8 Inches 


Then, As 1, tb 0.73 ſo is 8, to 5.63 which added to 
20 the Head Diameter, makes 25.6 for the Mean Diame- 
der: Then ſay. 28 510 2 I Es 


— — -- | — — — —— 
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the " * is to 25.0; ſo is 40 to 54 {and ſo is 


nly 17.15 „ 
ai 73 Beer 

28, ; 59.71 10 89.71 Wine { Gallons, 

the I. By the Gunter with Compaſſes. 

to 1. The Extent from 1 to 0.7, will reach the ſame wa 


V. tom 8 to 5.6 ; which being added to 20, (the Head Di- 

ameter) makes 25.6 for the Mean Diameter. Then, 

2, The Extent from 18.95 (the Gauge Point for Beer) 

th MW to 25.6, will reach from 40 to 54; and that Extent 

in turned over again, reaches to 73, the Content in Beer 
| WW Gallons. TIN AP +. 12 3 | 

In like manner the Extent from 17.15 (the Gauge Point 

for Wine) to 25.6, being laid twice from 40, will reach 

to 89.71, the Wine Gallons. | 


2. By the ſiding: Gunter. + 46.4145 
er, 1. Set I againſt 0.7, and againſt 8 on the Firſt, is 5.6 | 
on the Second; which added to 20 (the Head Diameter) | 

5 makes 25.6 for the Mean Diameter. Then, g | 
is 2. Set 18.95 (the Gauge Point for Beer) on the Firſt, a- 
th gainſt 25.6 on the Second; then againſt 40 on the Firſt, 
| is 54 on the Second; then againſt 54 on the Firſt, is 73 

on the Second, the Content in Beer Gallons. 

Alſo, if you ſet the Gauge Point for Wine 17.15, againft 

h, the Mean Diameter 25.6, then againſt the Length of the 

Caſk 40 on the Firſt, you will find 59.71 on the Second ; 
? I and againſt 59.71 on the Firſt, you'll find on the Second 
h. 89.71, the Content in Wine Gallons, 


& | PROBLEM XI. The Length of a Ship's Keel, and 
es Brxeadth at the Beam being given, to find her Tunnage? 


83 JT is the Practice of Shipwrights about London, to mul- 
to tiply the Length of the Keel, Breadth and Half-breadth 
into one another, and to divide the laſt Product by 94, 
* Quotient they count for the Ship's Tunnage; from 
wience I frame this Proportion following, to be wrought 
15 1. A8 


| by the Line of Numbers, 


202 The Mariner's Compaſs Refiified. 


1. As 188, is to the Breadth; ſo is the Breadth, to: Ex 
fourth Number: Then ſay, deep, 

2. As 1, is to that fourth Number ; ſo is the Length Tun: 
to the TI required. 


Example 17. Suppoſe a Ship 72 Feet by the Keel, and 24 B . 
Feet by the Beam; I demand her Tunnage ? Anſwer, Tum Fe 
220.6 Tenths neareſt. See the Work following : 


As 188, is to 24; fo is 24, to 3.0 06: And then, 31 

As 1, is to 3.06; ſo is 72, to Tuns 220.6 Tenths, 77 4 
1. By the Gunter with Compaſſes. 

I. The Extent from the given Number 188, to the 

Breadth of the Beam 24, will reach from (the ſaid Bread) 

24 to 3.06, Then, 

2. The Extent from 1 to 3.06, will reach from the 
Length of the Keel 72, to Tuns 220.6 Tenths, the Tur- 
nage required. 

Or more briefly thus: The Extent from 13.7 1, (which 
is the Square Root of the given Number 188) to the 
Breadth of the Beam 24; being turned over twice from 
the Length of the Keel 72, reacheth to Tuns 220.6 Teng 
as before. 

2. By the Hiding Gamer, thus 4 3 

1. Set the given Number 188, againſt the Breadth of the 
Ship 24, and againſt the ſaid Breadth 24 on the Firſt, i 
3-06 on the Second. Then, 

2. Set 1 againſt 3.06, and againſt the Length of the 


Keel 72 on the F int, is Tuns 220.6 Tenths on the 
Second, as before. 


PROBLEM XII. To find the ane of a Ber, Bal ar 
Caſe, having it's Length, Breadth, and Depth proud... 


The Rule is thus, B. 


A S 66 is to the Breadth ; ſo is the Depth, to a fourth N 
Number. Then, | 


2. As 1, is to that fourth Number ; j fois the Length 
o its Tunnage required, | Exampk 


The Mariners Compaſs Refified. 203 
to ; Example 18. A Caſe or Bale being 6 Feet broad, 4 Feer 


deep, and 10 Feet long, I demand its Tunnage ? Anſwer, 
ngth Tuns 3.63 Parts. For it's thus; 


1. By Gunter's-Scale, with Compaſſes. 


1, The Extent from the given wages 66, to the 
Breadth 6, reacheth from the Depth 4. to 0.363. Then, 

2. The Extent from 1 to the laſt found Nager 0.303, 
being laid from the Length 10, reacheth to 3.03; that is, 
3 Tun and 63 Parts of 100, or 1835, Tuns. 


* 0 IE By the ſliding Gunter, thus; 5 5 


1. set the given Number 66, againſt the Breadth of 
the W the Bale or Caſe 6; then againſt "the Depthfof it 4 on the 
lth) W firſt, you will find 0. 363 on the ſecond, a fourth Propor- 

tional Number. Then : 
the WM 2. Set 1 againſt the ſaid Proportional Number 0.363; 
un. then againſt the Length of the Bale or Caſe 10 on the 
; firſt, you will find, on the ſecond, 3.63, or 3 7532 the 
ich W Tunnage of the Bale or Caſe propoſed. | 
the Note, That 66 Feet is the Content of a Caſe that will 
on incloſe two Engliſb Butts, but the Cantlings of them are 
che, better than a third part; therefore allowing 26 Feet for 
the Cantlings, the remaining 40 Feet are counted 1 Tun. 
And then the Rule is, 


" 1. By the Enter with Compaſſes for the foreſaid — 
1. The Extent from the given Number 40, to the 
the Breadth of the Caſe or Bale 6, will reach from the Depth 
the ® 4to 0.6 a fourth Proportional Number. Then, 
2. The Extent from 1, to the ſaid fourth Number 0.6, 
will reach the ſame way, from the Length 10, to 6 Tuns, 
Y he Content of the Caſe or Bale required. 


2. By the ſliding Gunter, thus: 
Ru Set the given Number 40, againſt the Breadth of the 
Bale or Caſe 6, then againſt the Depth of it 4, on the Firſt, 
rth — find 0.6 on the . a fourth Proportional 
ber, Then, 
h, 4. Set 1 againſt the ſaid Proportional Number 0.6, then 
aint the I „ein of the Bale or Caſe 10 on the Firſt, 


you 


On 2 OO ̃ ——̃ OI Ay ano ;3n᷑ 
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you will find on the Second 6, the Tunnage of the Bale 
or Caſe propoſed. | 


PROBLEM XIII. The Diameter of 4 Globe being 
given, to find the Solid Content? 
| As I, is to the Diameter; ſo is 0.5236, to a fourth 
Number; and ſo is that fourth Number, to a fifth; 
and ſo is this fifth, to its Solid Content required. I. P 
Example 19. A Globe whoſe Diameter is 8 Inches; 
What's the Solid Content? Anfwer, Inches 268. For Prot 
it's wrought thus: | 
As 1, is to 8; ſo is 0.5236 to 4.19; and ſo is 4.19, WM are 
to 33.5, and ſo is 33:5, to 268 Inches, the Solid Content IM eſtir 
of the Globe. - 3$ 


IV. The Uſe of the Line of Numbers in Gunnery. 


| Caf 

PROBLEM I. The Diameter, and Weight of any Picce if 
Ordnance being known ; to find the Weight of any other, being 

of the ſame Metal and Shape, its Diameter being known. Ca 


Like Solids are in Proportion, as the Cubes of their homolo- 
gous Sides. Therefore the Rule is thus: 


As the Diameter of the known Gun, is to the Diame- 
ter of the Gun whoſe Weight is requied; fo is the 
Weight of the known Gun to a fourth Number; and 
ſo is that fourth, to a fifth; and ſo is that fifth, to the 
Weight require. | 
Example 1. Suppoſe a Braſs Saker, whoſe Diameter is 
Inches 11.5 Tenths, weighs 1900 Pounds; What will 
2 Braſs Gun weigh, whoſe Diameter is Incher $.75 Parts! 
Anſwer, 837.5 Pounds. For it's thus: | 


m 
1. By Gunter's Scale with Campaſſes. th 

The Extent from the Diameter 11.5, to the Diameter 1 P 
8.75; being laid three times from the Weight 1900, will 5 
reach to 837.5 Pounds, the Weight of the Gun required. © 
And, 2. By the /iding Gunter, thus b 
Set the Diameter 11.5 againſt the Diameter 8:75 ; I 


then againſt the Weight 1900 on the Fiſt, is 1445 2 
e 


OP po 2 , 
e 
_ wa 
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the Second and againſt 1445 on the Firſt, is 1100 on 

ale the Send: Alſo againſt 1100 on the Firſt, is 837.5 
pounds tbe Weight required, on the Second. . 


ing MP ROB. II. Having the Diameter and Weight of one 

Piece of Ordnance, and the Diameter of another Piece of 
another Metal; to find the Weight of the laſt, it being 
of the ſame Shape with the former. | 


irth 5 | 
th; IMA U LE 6s thats 

1. F IND the Weight of the Piece as if it had been of 
es; the ſame Metal as the Propounded Piece, by the laſt 


For Problem, in Page 204. Then, E 
2. Conſider the Proportional Weights of Metals, which 

10, re known by the following Table of ſpecific Gravity, 

ent eſtimated from the lateſt, and moſt approved Experiments. 


| 2 Caſt Braſs 2 I - 8.208 
Caſt Lead is 12 5 is to j 1-135 


2.7. 

J C Flint Stone ( 2.621 
e e (Caſt Braſs | (3.208 
Caſt Iron is to 0 Marble C. as 7.135 is to 0 2 7 

lo- 4 ([ Flint Stone 2.621 
5 The Specific Gravity of Engliſb Pebble is 2.696, which 


the is heavier than Flint Stone, and very near the Weight of 
ml | Marble; Pebble Stone is 2.601, Portland Stone is 2.57, and 
"2 Common Stone is 2.5. 4 3 
3. Having the Weights of both Pieces in one ſort of 
Metal, you muſt then Proportion their Weights according 
into their different Metals, by the proportional Numbers of 
thoſe Metals, and then 'tis done. 
Example 2. If a Braſs Saker of Inches 11.5 Tenths Dia- 
meter, weigh 1900 Pounds: What will an Iron Gun (of 
the ſame Shape) weigh, whoſe Diameter is Inches 8.75 
ter W Parts? Anſwer, 728 Pounds. For it's wrought thus: 


vill W 1. I find by Prob. I. in Page 204, that a Braſs Piece 
ed, of Inches 8.75 Parts Diameter, will weigh 837.5 Pounds ; 
* but becauſe this Piece is Iron, and the Proportion of Braſs to 
5; Von (as aboveſaid) is as 8. 208 is to . 135; therefore ſay, 
on | f 2. As 
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2. As 8.208 is to 7.135; ſo is 837.5 to 728 Pound,, 


the Weight of the Iron Gun required, 


PRO B. III. By knowing the Allowance of Powder ft 
one Gun; to find how much of the ſame Powatr is requiſit 
for anither. Gun? RE 

The RULE. 

AS the Diameter of the Bore of the Gun, whoſe Alloy: 
7 ance is known, is to the Diameter of the Gun whoſe 

Allowance is required; ſo is the Allowance given to: 
fourth Number; and fo is that 4th to a 5th and ſo is the 
5th. to the Allowance required. 

But note; Here it's underſtood, that both Guns are 
alike fortified ; chat is, they ſhall have the ſame Proportion 
in Weight and Thickneſs of Metal. 

Example 3. If a Saker of Inches 3.5 Tenths Bore require 
4 Pound of Powder; what will a Demi-Canon of Inches 
6.5 Tenths Bore require ? Anfwer, Pounds 25.62 Parts, 
For it's thus : | ; | 
As 3.5 is to 6.5, ſo is 4 to 7.44 and ſo is 7.44, to 
13.80, and ſo is 13.80 to Pounds 25.62: Parts; the 
Weight of Powder for the Demi-Canon, in Proportion 
to the given Saker. But ſuppoſe the Weight of the Saker 
1600; and the Weight of the Demi-Canon 6000 ; what 
Allowance of Powder muſt it then have. 
1. By Problem I. Find the Weight of the Demi- Canon 
in Proportion to the Saker's Weight: which is thus; 

1. As 35 is to 6.5, ſo is 1600 to 2971; and ſo is 2971 
to 5517; and ſo is 5517 to 10246 Pounds, the Weight 
of the Demi-Canon, requiring Pounds 25.62 Parts of 
Powder for its Loading. But ſeeing its Weight is ſuppoſed 
to be 6000 ; ſay, WW ES ed 

2. As 10246 is to 6000, ſo is 25.62 to Pounds 15, the 
due Allowance of Powder for the Demi-Canon of Inches 


a Saker Inches 3.5 Tenths Bore, weighing 1600 Pounds 
end rcquiring 4 Pounds of Powder. 


'PROB, 


6.5 Tenths Bore, weighing 6060 Pounds; at the Rate of 
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PRO B. IV. Having the Diameter and Weight , of one 
Bullet, and the Diameter of another of the ſame Metal 
given ; to find the Weight of the latter. 


The RU LE. 


TH E Weight of - Bullets (of the ſame Metal) are in 
T riplicate Proportion of their Diameters, and wrought 
by the Directions in Problem X. of the firſt Uſes of the 


Gunter, in Pages 184 and 185. 


the 2 4. If an Iron Bullet, 4 bd Diameter; weigh 
Pounds; what will an Iron Bullet of 6 Inches Diameter 
are weigh ? Fes Pounds 30.37 5 Tenths. F or ite thue ; "= 


As 4 is to 6, 61 is g to 13.53 and ſo i is 135 0 204253 
ire WM and ſo is 88 to Pounds 30. 37 5 Tenths. 


W BP ROB. V. T Bullets, - equal in Diameter, but of 
different Metals ; by the Diameter and TIO f Ones to 
to find the Weight of the other, _ 


The RULE. 


at . FO the « ping of one Metal, is to the other; fo 
is the Weight of the given Bullet to the Weight 
of the Bullet cequired. 


1 Example 5. Suppoſe an Iron Bullet 6 Inches Diameter, 

weigh Pounds 30.375 Tenths ; what will a Flint Stone 
of Bullet of the ſame Diameter weigh ? An/wer, Pounds 
4d 1158 Parts. For it's wrought thus. 


1 By Problem II. of Gunnery, (in Page 205) the Propor- 
ano rom to Flint Stone, is as 7. 135 is to 2.621 ; there⸗ 
ore fay | 

1 As 7.1 135 is to 2.621, ſo is 30.375, to Pounds 11. 158 


I Parts, the Weight of the Stone Bullet. 
4 oF PROP. 
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PRO B. VI. Having the Diameter and Weight | 
Bullet of one kind of Metal; and the Diameter F] ay 


Bullet of another Metal given; to find the Weight | 
the latter. 8 


The RULE. | 


1. FIND the Weight of i it (by Problem 4) as if it wa 
the ſame Metal. 

2. Then find it's Weight according to the Proportin 
of the Metals by the laſt Problem, and it's done. 

Example 6. If an Iron Bullet 4 Inches Diameter, weigh 
9 Pounds; what is the Weight of a Leaden Bullet 6 It 
ches Diameter ? Anſwer, Pounds 47- 93 Parts. For it! 
thus wrought. 

1. As 4, is to 6; ſo is 9, to 13.5: and ſo is 135, U 1 
20.25 3 and ſo is 20. 25 to Pounds 30.375 Tenths, if it Lat 


had been Iron; but as it's Lead, . ſay, in, 
2. As 7.135 is to 11.26; ſois 30. 375 to Pounds 4 
Parts, the We ight being I Lead. a ru As 


V. The * of Gunter's Scale in es” and fo 


in eee 
l 


The Courſe and Diſtance ſailed being given; to find the Diff 
rence of Latitude and Departure from the Meridian? 


To do this, the Proportions are theſe : 


I. A® Radius, is to the Diſtance; ſo is the Sine of the 
Courſe, to the Departure from the Meridian. 
2. As Radius, is to the Diſtance ; fo is the Sine Com- a 
plement of the Courſe, to the Difference of Latitude. t 
Note; The Radius, according to the Nature of the Pro- 
4 


. may be any of theſe. 8. Point 


AsS. 8P.isto 104M. ſoiss. | : 0 Points to] BEA 
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8 Points 2 55 | e e 
ho 5 | on the Line of Fm Rumbs, + 
45 Degrees Tangents. 


And for Conveniency, that each Proportion may ſtand in 


Sine. 
Sine Complement. 


5 ſt an d for 0 Tangen Complement. ; 


Diſtance ſailed. | 
Difference of Latitude, 
a Departure from the Meridian. 


Diſt. 
Diff. Lat. 
Dep. J | 


Example. If a Ship fails S.W. by S. 104 Minutes from 
Latitude 1d. 45m. North ; I demand what Latitude ſhe is 
in, and her Departure from the Meridian ? | 


* 


. 58M, 


1. By the Gunter with Compaſſes. 


The Extent from 8 Points (on the Line of Sine Rumbs) 
to 104 Min. (on the Line of Numbers) will reach the ſame 
way from 3 Points (on the Line of Sine Rumbs) to 58m. 
(on the Line of Numbers) which is the Departure from 
the Meridian ; and the Compaſſes kept at the ſame Diſtance, 
will reach (the ſame way) from 5 Points (on the Line of 
Sine Rumbs) to 86 Minutes (on the Line of Numbers) 
which is the Difference of Latitude. Gs 
| Nete; The Courſe is 3 Points, becauſe S. W. by 8. is, 

Points from the Meridian or South; and 5 Points is 
So Complement of the Courſe, becauſe 8. W. by 18. is 
5s Points from the Parallel or Wet : Underſtand the like 
in any other Courſe, 8 F 
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By the /iiding Gunter, 

Slide 104 min. on the middle piece, againſt 8 Points, n 
the Line of Sine Rumbs on the lower out-piece ; then 
againſt 3 Points on the firſt, is 58 Minutes on the ſecond, 
the Departure from the Meridian; and againſt 5 Points, on 
the firſt, is 86 Minutes on the ſecond, the Difference 6 
Latitude. 
| | D. M. 


Latitude ſailed from — 3 O12 25 Ned 
Difference of Latitude 86 minutes, or — 01 : 26 South 


_ = OE 


Pyubtract, gives the Latitude required — oo: 19 North 
+ CA $-E i; 


Courſe and Difference of Latitude given, ta find the Diflany 
| / ſailed, and Departure from the Meridian. 


To do this, the Proportions are theſe: 


I. As the Sine Comp. of the Courſe, is to the Difference 
pf Latitude; ſo is Radius to the Diſtance Run. 

2. As the Sine Complement of the Courſe, is to the 
Difference of Latitude; fo is the Sine of the Courſe, to the 
Departure from the Meridian. 


Example. Suppoſe a Ship fails NNE. from the Latitude 


of 2d. 15m. South, and then by Obſervation, is in Latitude 
1d. 22m. North; what is her Diſtance ſail'd, and Departure 
from the Meridian? | D. M. 

Latitude failed from 0 : 15 South 
Latitude by Obſervation —————— 01 : 22 North 


Added, gives the Difference of Latitude — 03 : 37 which 
reduced into Minutes by multiplying by 60, is 217 


inutes. 


ag 8 35 the Diſt 
As 8. 6 Pts. js to 217 M. ſo is 8.72 Fu. 0 9050 
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CASE HI. 


and Depart arture from the Meridian given 3 to find 
_y the Diflance 2 and Difference of Latitude. 


This is performed by theſe Proportions. 

1. As the Sine of the Courſe, is to the Departure from 
the Meridian; ſo is Radius, to the Diſtance ſailed. 

2. As the Sine of the Courſe, is to the Departure from 
the Meridian; ſo is the Sine Complement of the Courle, to 
the Difference of Latitude. 

Example. If a Ship fails SE. by E. from 1d. 10m. North 
Latitude, till her Departure be 92 Minntes ; What is her 
Diſtance ſailed, and Latitude {he is in? 


| As 8. 5 Pts. is to 92 M.ſois 8. r Pe. to 67 Rr. 
| : D. 


3 


Latitude ſailed from ———— or: 10 North 
Difference of Latitude 61 Minutes, or — 01 : or South 


6—B . Mo —_—_ 


Subtract gives the Latitude the Ship is in oo: og North 
CASE IV. 


Diftance Run, and Difference of Latitude given, to find the 


Courſe, and Departure from the Meridian © 
The Proportions are theſe ; Hh 
T. AS the Diſtance ſailed, is to Radius; ſo is the Dif 
£2 ference of Latitude to the Sine Complement of the 
fo. | 


2. As the Radze is to the Diſtance fulled; fo is the Side 


of the Courſe, to the Departure from the Meridian. 


Example. Admit a Ship fails between the 8. and W. 
98 Leag. from the Lizard, in 49d. 57m. North Latitude; 
and then by Obſervation, is in 46d. 27m. North Latitude, 
What is her Courſe and 1 7 from the W 

| | 2 


i 4 be 
mk 
4 — „ . 1 
» : * ern pci 4 Ty 
2 1 4 7 ale 2 
TH . 
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e 
Latitude failed from ——— 49: 57 North 


Latitude by Obſervation ———2—— 46 : 27 North 


The. Difference of Latitude 03 : 30 or 70 Ley, 
1. As 98 Leagues, is to Sine of go Degrees ; ſo is 70 
Leagues to Sine 45d. Zom. whoſe Complement 44d. zom, 
is the Courſe from the South Weſtward ; that is, South 
Weſt neareſt, Then, 
2. As Sine 90 Degrees, is to 98 Leagues; ſo is Sine 444, 
30m. to 68 Leagues, the Departure from the Meridian, 


I. By Gunter with Compaſſes, 

1. The Extent from 98 Leag. on the Line of Number, 
to 90 Degrees, on the Line of Sines, will reach the fame 
way from 70 Leag. on the Line of Numbers, to 45 dep, 
30 min. on the Line of Sines; which being ſubtraded 
from 90 deg. leaves 44 deg. 30 min. for the Courſe. 

2. The | aw from go Degrees, on the Line of Sines, 
to 98 Leagues, on the Line of Numbers, will reach from 
44d. zom. on the Line of Sines, to 68.4 Leagues, on 


the Line of Numbers, which is the Departure trom the 


_ Meridian, 


2. By the ſliding Gunter. 

I. Bring 98 Leagues, on the Line of Numbers on 
the middle piece, againſt go Degrees on the Line of 
Sines, on the out-ſide piece; then right againſt 70 
Leagues, on the Firſt, is 45 deg. 30 min. on the Second, 
which is the Complement of the Courſe, and ſubtracted 
from 90 deg. is 44d. 3om, and is near 4 Points from the 
South towards the Weſt, or South Weſt. 8 

2. And as it now ſtands, againſt 44d. 30m. in the 
Line of Sines, on the out-jide piece, is 68.4 Leagues, in 
the Line of Numbers, on the middle Piece, which is the 
Departure from the Meridian. 


GASSE V. 


Dillance Run, and Departure from the Meridian given, f 
4 find the Courſe and Difference of Latitude, 1 
2 A 3 6 


a a_ 
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Te Proport'ons are as follow. 


1. As the Diſtance failed is to Radius; ſo is the Depar- 
ture from the Meridian, to the Sine of the Courſe. 

2. As Radius is to the Diſtance ſailed, ſo is the Sine 
1 Complement of the Courſe, to the Difference of Latitude. 

Exampie. A Ship ſails 354 Minutes between the South 
and Eaſt from 1d. 19m. South Latitude, until her Departure 
bm the Meridian be 150 Minutes; what is her Courſe, 
4. I and Latitude ſhe is in? 5 

1. As 354 Minutes, is to Sine god. fo is 150 Minutes, 
to Sine 25d. ſo that the Courſe is N. Eaſtward, or NNE, 
a quarter Eaſt, 

2. As S. go degrees, is to 354 Minutes; So is Sine 65 


— degrees, to 323 minutes, the Difference of Latitude. 

w | ee 

ge Latitude failed from is — — ——— OI : 19 South 

om! | be Difference of Lat. 323 minutes, or — 05 : 23 North 
on MW Subtract, gives the Latitude the Ship is in 04 : 04 North 
F CASE VI. Difference of Latitude, and Departure from 

the Meridian given; to find the Courſe and Diſtance Run. 
on To do this, theſe are the Proportions. 


"0M 2. A S the Difference of Latitude, is to the Departure 
"nd, from the Meridian; ſo is Radius to the Tangent 
ted of the Courſe. = „5 | 

the 2. As the Sine of the Courſe, is to.the Departure from 


the Meridian ; ſo is Radius to the Diſtance ſailed. | 


in Example. Sailing between the North and Weſt, from 
the WW a Port in 1d. 59m. South Latitude, and then arriving at 
another Port which is in 3d. 8m. North Lat. and is alſo 209 
minutes to the Weſtward of the firſt Port. I demand the 
Courſe and Diſtance from the firſt Port to the ſecond ? 
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Latitude of the firft Port — — I * 50 South 
Latitude of the ſecond Port —————— 2 : 08 North 


Added, gives the Difference of Latitude 5: 07 or 307m, 


1. As 307 min. is to 209 min. fo is Tangent 45 dey, 
to Tang. 34 deg. 15 min. the Courſe North Weſtward 
or NW. by N. neareſt, 

As S. 34 degrees 15 minutes, is to 209 minutes: 90 
is S. 9o degrees to 307 Minutes, the Diſtance between the 


Y 


1. By the Gunter with Compaſſes. 


1. The Extent from 307 min. to 209 min. on the Line 
of Numbers, will reach from 4.5 deg. on the Line of Tan- 
gents, (that now being the Radius) 'to -34 degrees 15 mi- 
nutes on the ſame Line of Tangents, which is the Courſe 
from the Meridian. 5 
Note, When the Difference of Latitude is greateſt, the 
Courſe is leſs than 45 Degrees from the Meridian. 


But when the Departure from the Meridian is greateſt, 


the Courſe is more than 4.5 deg. from the Meridian. 
2. The ſecond Canon or Proportion for the Diſtance 
Run, is wrought as in the ſecond or third Caſe, in Page 
210, or 211. 


2. By the /iding Gunter. 


1. In this Caſe, place the middle piece in ſuch a manner, 
that a Tangent Line may ſlide againſt a Tangent Line, alſo 
Numbers againſt Numbers: Then bring 307 min. on the 
Line of Numbers on the middle piece, againſt 209 min. 
in the Line of Numbers on the outſide Piece; then * 
45 degrees, on the Line of Tangents, on the middle Piece, 

is 34 degrees 15 minutes on the Tangents, on the outſide 
Piece, which is the Courſe required. 

2. For the Diſtance, the manner of working is the ſame 

as hath been ſhewn in Caſes Firſt, Second and Third. 7 
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To Reſolve a Traverſe by Guntrr's Scale. RE 


Example 1. A Ship in 40 = North Latitude, and 
in 5 degrees 24 minutes Weſt Longitude, ſails. firſt S.E. 
by S. 68 minutes, then S. W. by W. 55 minutes, and then 
W. N. W. 75 minutes: I demand the Courſe and Diſtance 
from the rſt Place of Departure, and what Latitude and 
Longitude ſhe is in ? _ | 


To do this, Firſt find the Difference of Latitude, and 
Departure from the Meridian, for each ſeveral Courſe, 
is directed in Caſe 1. of Plane-Sailing, in Pages 208 and 


209. g 1 3 | | 
- Colle& the ſeveral Differences of Latitudes, into two 
dums, viz. the Northing into one, and the Southing into 
another; and in like manner, the ſeveral Departu res either 
Eaſt or Weſt: Taking the Difference of the Northing and 
Southing, for the Difference of Latitude; and the Dife. 
rence of the Eaſting and Weſting fot the Departure from 
3. Having now the Difference of Latitude, and the 
Departure from the Meridian known ; the Courſe and 
Diſtance may be found by the Sixth Caſe of Plane-Sailingy 
in Pages 213 and 214. | | . 
4. The Difference of Longitude may be found by this 
'm wiggg 2 8 
As the Sine Complement of the middle Latitude, is to 
the Departure from the Meridian; ſo is Radius, to the. 
Difference of Longitude. See the Work following. | 
fl = M. Pts. TY 
. 3, to 38 Eaſti 
1. Courſe, AsS.8Pointsist068; foisS. { Þ 70 3) Seaciag 


«Crue, AaB.BPoleiot 555 bd & 12a bl 
3 Courſe, As8,8Pointsist0.75 3 ois S. 2, 60 2873 for, 


O 4 


4 
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T7 view Diff. Lat. | Departure. 
Courſes. Diſt. North | South | Eaſt | Weſt. 
1.1S.E. by S. 68 | | 56.5 37.8 74 
- S.W. by W. 55 30.6 45.7 
3. WN. W. 75 28.7 | _69.3 | 
| 28.7 | 87.1 | 37.8 | 115.0 
| hs 28.7 37.8 
3 bo Diff. Lat. 58.4 5 71-2 Dep. 


3. Then; As min. 58.4, is to min. 77.2; fo is T. 45. 
te „. . 54m. the Courſe from the South towards the 
Weſt, that is, SW. three quarters W. almoſt. And again, 

As S. 52d, Pian, is to min. 77.2; ſo is S. god. to 96.8 
Minutes, the Diſtance from the firſt * of Departure. 
Latitude ſailed from —— 40 : 00 North 

The Diff. of Latitude min. 58.4 or—— 00: 58 Southerly 
SubtraR, gives the Latitude the Ship is in 39 : 02 North 
Therefore the middle Latitude is — 39 : 31 | 
Subtracted from — — | 90 : oo 


2 


Gives Complement of the middle Lat. 50: 29 


4. As 50d. 20m. is to m. 77.2; ſo is S. god. to 100. im. 
the Difference of Longitude. 
re D. M. 


The Longitude failed from is ————— 05: 14 Welt 
The Difference of Longitude 100m. or — o: 40 Welt 
Added, gives the Longitude the Ship is in — 06 : 54 Weſt 


Example 2. A Ship in 41d. zom. North Latitude, and 
rod. 20m. Eaſt Longitude, fails theſe ſeveral Courſes, and 
Diſtances, wiz, S. E. by S. 52 Minutes, then 1 


IS 


25 
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6; Minutes, E. by N. 47 Minutes, N. by E. half E. 35 Mi- 

nutes, NNW. a quarter W. 47 Min. W. 73 Min. I i 
gemand the Courts i Diſtance from the firſt Place of De- . 
parture; alſo the ude and Longitude the Ship is in 4 


1. For the doing of which, obſerve the Work following. 


M. . 
J—{]—{} } (9 
i 1 | * 24. 2 
|— 27 | i 1285 

ez as S. 8 Pts. is to; is 8. ay © 3 
* 8 - 3 po is FE * 50 
5 2 9 | 47 — 1 Nen 
F 


2. Then to collect the ſeveral Northings, Southings, 
Laſtings, and Weſtings into one; as here you ſee in the 
Table following ; whereby you will have the Difference 
of Latitude and Departure from the Meridian. 


TT "Dat. Lat. | Deparie 
Courſes. |Dif.] North | South |"Eait Welt 
1.19. E. by 8. += 43.2 28.9 
2.8.8. W. 63 58.2 24.1 
3. Eat by North| 47 | 9-2 | 46a | 
. N. by E. E.“ 35 EI 
NN. W. WI 47 42.8 — fe... 
b. WN. W. 7322.9 FF 

hh I13.1 | 101.4 | 85.2 | 111.6 
EFF 
Difference Latitude | 11.7 | Departure | 20.4 


218 The Mariner Compaſs Redifed. 


3- Now 2 the Difference of Latitude, and Dep. $ec0 
ture from the Meridian known, the Con, ſe and Diſtano 
is chus found. 8 
As 11,7 minutes, is to 26.4 minutes; ſo is T. 4 d. t 
T. 66d, obm. The Courſe North Weſterly, or WNW Mt I 


becauſe the North and Weſt Columns are the greateſt, 
Here obſerve the Courſe is more than 45 degrees from 
the Meridian, becauſe the Departure is more than the Diff. MW Exe 
rence of Latitude; according to ti Note in the 6th Cat Lizar. 
2 Plane-Sailing in Page 213. {ten for the Diſtane I Flaces 
ays 
* S. 66d. obm. is to 26.4 minutes; ſo is S. go dy, 
to minutes 28.88: The Diſtance from the firſt Place of Lizar 
Departing. | Barbe 
3 ee e - BE 
Latitude ſailed from — — — J No 
The Difference of Latitude m. 11.7 or — oo 12 Nork 


Added, gives the Lat. the Ship is —— 41 42 North 


And the middle Latitude is ——— 41 36 U 
Subtracted from — — JO OO I. 
| | FF 
Gives Comp. of middle Latitude — -4 24 * 
8 Then to find the Difference of Longitude, ſay; Dicke 
As S. 48d. 24m. is to 26.4 m. ſo is S. ged. to 35. 31 min, the t 
the Difference of Longitude, T 
_ D. M. E 

The Longitude failed from is 10 20 Faſt ene 
The Difference of Longitude 35.31 min. or 00 35 Welt 7 
Subtract, gives the Longit. the Ship is in —= = = rat || i 
, 8 12d. 

f Second), deg, 


epar. 
tand 


l. to 


n, 


2 


itude. 
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Sailing. 


$:condly, The Uſe of the Gunter's.Scale in Mercator's 


:% 


CASE L 


The Latitude and Longitude of two Places given; to 
the Courſe and Diſtance between them. 19 N 


Example. I demand the Courfe and Diſtance from the 
Lizard to Barbadoes ? Latitudes and Longitudes of. thoſe 
Places being ſuppoſed as follows: 


. 0. M. 


Barbadoes 


ber | Lat | 50 oo North { Longit. 5s 14W. 


12 58 North 58 so W. 
The Diff. of Lat.— 37 02 South, Diff. Long. $ 3 36 W. 
0 | O 


—— —— 


minutes 2222 minutes 3216 


To anſwer this Queſtion, the Proportions are theſe ; 
1. As the Meridional Difference of Latitude, is to the 
Difference of Longitude ; ſo is Radius, to the Tangent of 


| the Courſe, 


2. As the Sine Complement of the Courſe, is to the 
Difference of Latitude; ſo is Radius, to the Diſtance of 
the two Places. „ 

The Meridional Difference of Latitude is thus found: 
Extend the Compaſſes on the Meridional-Line, from 
one Latitude to the other; that Extent meaſured on the 
Equinoctial Line (the next Line adjoining to the Meridional 
Line marked EP) gives the Meridional Difference of La- 


Thus, the Extent from Latitude 50 Degrees to Latitude 
12d, 58m. on the firſt, being meaſured on the latter, is 
deg. 4478, or 44d. 48m. or 2688 minutes, The Meri- 
dional Difference of Latitude; Then ſay; a, 


be South 39 deg. Weſterly, and then by 
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As 2688 M. is to 3216 M. 


Or, As 44d. 43 is to 5 3d. 18 j So is T. 45d. to T. 50d. obn, 


the Courſe from the South Weſtward, or S. W. 5 degra i 


6 minutes Weſterly. And again : 
As S. 39d. 54m. is to 2222m. fo is S. god. to 3464m, 


Or, As S. 39d. 54m. is to 37d. 733, ſo is Sine 90d. b 


57d. 183, or 57d. 44m. equal to 3464 Minutes. 
CASE I. 


Both Latitudes and Courſe given; to find the Diflance ani 


Difference of Longitude, 
The Proportions are theſe : 
1. A I the Sine Complement of the Courſe, is to the 


Difference of Latitude, &c. as before in the 
Second Caſe of Plane Sailing, te find the Diftance and 


| Departure from the Meridian, in Page 210. 


2. As the Sine Complement of the middle Latitude, is 


to'the Departure from the Meridian; ſo is Radius to the | 


Difference of Longitude. 


Or thus; As the Sine Complement of the Courſe, is to 
the Meridional Difference of Latitude; ſo is the Sine of 
the Courſe, to the Difference of Longitude. | 


Example. Admit from the Lizard in 49 deg, 57 min, 


North Latitude, and Longitude 5d. 14m. Weſt, we made 


(when Leeway, Variation, Cc. allowed for) our Courſe to 


bſervation was 
in 45d. 1m. North Latitude. I demand her Diſtance run, 
and what Longitude ſhe is in? | 


Lat. 


Bit] 


and 
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Latitude failed from — —— 409d. 57m. North 

[Latitude by Obſervation — 44d. 58m. North 

Subtract, is the Diff. of Latitude — 5 59m. Southerly 
: Minutes 299 

The Middle Latitude i ———— 47d. 27m. 

dubtract from ——— - god. oom. 


Compl. of the Middle Latitude — 42d. 33m. 


3 . o { 90 2 

1.AsS. 519. is to 299m, ſo is 8. 9 Th to ; 222 rack 
2. As 42d. 33m. is to 242 Minutes; ſo is S. god. to 
58 Minutes, the Difference of 8 Or thus : 
he Extent from 49d. 57m. on the Meridian Line, to 
44d. 58m. meaſured on the Line of Equal Parts, is 
d. 5+ or 7d. 24m. or 444 Minutes, for the Meridional 
ifference of Latitude: Then, 
As 8. 51d, is to 444 Minutes; ſo is S. 39d. to 358m. 
Or thus; | | 


As 299 Minutes, is to 242 Minutes; ſo is 444 Minutes, 
to 358 Minutes as before, which is the Difference of Lon- 
eitude, 5 | D. M. 
The Longitude failed from —— — 05 : 14 Weſt 
The Difference of Longitude 358 min. or o5: 58 Weſt 
Added, gives the Longitude the Ship is in 11 : 12 Weſt 


COrnm 


Bith Latitudes and Difference Run given; f find the Courſe 
and Difference of Longitude. 


To perform this, the Proportions are theſe : 


I. As the Diſtance ſailed, is to Radius; ſo is the Diffe- 

rence of Latitude, to the Sine Complement of the 
Courſe, as in the Fourth Caſe of Plane Sailing, in Page 
211, by which Caſe alſo you may find the Departure from 


the Meridian, or Meridian Diſtance, 


2. As 
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2. As the Sine Complement of the middle Latitude, i 
to the Departure; ſo is the Radius, to the Difference g 
Longitude: Or thus; © © CEL 

As the Difference of Latitude, is to the Departure fron 
the Meridian; ſo is the Meridional Difference of Latitug 
to the Difference of Longitude.- . 


Example. A Ship in 46d. South Latitude, and 1d. 15n, 
Weſt Longitude, fails 100 Leagues North Eaſtward, au 
then by Obſervation is in Lat. 42d. South: I demand her 
Courſe, Departure from the Meridian, and the Longitude 


ſhe is in! 


Latitude failed from is 46d. South, 
Latitude by Obſervation is — 42d. South. 


Subtra®t, gives the Diff. Lat.— 44. or 80 Leagues ann 
The middle Latitude is 


44d, whoſe Comp. is 46d, The 1 

1. As 100 Leag. is to S. god. ſo is 80 Leagues tos. 

53 deg. 15 min. the Complement of the Courſe; ſo that The 
the Courſe is 36 80 45 min. North Eaſtward, or N. E. . . 
N. a quarter Eaſt. And then again, 3 dy. 

As 8. god. is to 100 Leag. fo is S. 36d. 45m. to bo WM” * 
Leagues, the Departure from the Meridian. 

2. As S. 46d. is to 60 Leag. ſo is S. god. to 83 Leap 
the Difference of Longitude, or thus: The Extent from Fl 
46d. to 42d. on the Meridional Line, makes 5d. 15 or WS 
110 Leagues on the Equal Parts, which is the Meridional MW 4. 
Difference of Latitude. And then it's. 71 


As 80 leag. is to 60 leag. fois 1 10 leag. to 83 leap. ) M 

Or, 28 4d. is to 3d. is to 5d. IS to = i? | a if long 78. 
Longitude failed from is - 1d. : 15m. Wet WW © 
The Difference of Longitude 83 leag. or 4d. : ogm. Eat WW a. 
Subtract, gives Longitude Ship is in 2d, : 54m. Eaſt * 


CASE 
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CASSE.IV; 


ph Latitudes, and De arture from the Meridian, given; 
1 find the Courſe, Diſtance Run, and Differ. Long. 


. ＋ HE Courſe, and Diſtance Run, is found by the 
Sixth Caſe of Plane Sailing, in Page 213. 
2. The Difference of Longitude is found as in the ſecond, 
3. nd, or fourth Caſe in Mercator, 


| Examplr. A Ship in 33 Degrees North Latitude, and 
= 118 Degrees Weſt Longitude, fails South Weſtward until 
ſhe has departed from the Meridian 58 Leagues, and then 
ſhe is in Latitude 28d, 36m. North: I demand her Courſe, 
Diſtance Run, and what Longitude ſhe is in? 


d. m. 
Latitude failed from ————<—— 33 : oo North 
Latitude the Ship is in ———— 28 : 36 North 
5 The Difference of Latitude is — 04 : 24 or 88 Leagues 
dd, | 


n The middle Latitude is 30 : 48 Comp. 59 12/ 
vl As 88 Leagues, is to 58 Leagues; ſo is T. 45 deg. 
e T. 33d. 20m. which is the Courſe South Weſterly, or * 
6 MV. by 8. 3 

2. As S. 33d. 20m. is to 58 Leagues; ſo is S. 90d. to 
105 1 Diſtance ſailed. we mw 
om 3. The Meridional Difference of Latitude 5 deg. 435 or 
or 548. 9 min, or 103 Leagues, is found as before directed. 


s ee e -f 8 


103 leag 

b) Leagues the Difference of Longitude, 

ne, 5. Longitude failed from — 178 : oo Weſt 
A The Difference of Longitude 67 leag. or — 03 : 21 Weſt 


— 


Added, the Sum is 181: 27 
Mich fubtract from — 00 : 00 


ander is the Longitude the Ship is in—178 : 39 Eaſt 
OT OY CASE 


7 


*Y 
P'S « 
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CARE Vv -- 


One Latitude, Courſe and Diſtance Run given ; to find th dai 
| other. Latitude, and Difference of, Longitude, 


K. TH E Difference of Latitude and Departure br 
the Meridian is found by the firit Caſe of Plane 
Sailing, (in Page 208 and 209) and conſequently the olle 


Latitude. „ 80 
2. The Difference of Longitude is found as before in; £- 
ſecond or third Caſe of Mercator. uri 
| | | fu (apy 
Example. If a Ship fails SE. by S. 120 Leagues, from I ** 
Port in 53d. 3om. North Latitude, and 2d. 1 5m. Wel "tes 
Longitude ; what Latitude and Longitude is ſhe in? 1 
5 | . ng 
As S. 8 Points, is to 120 Leagues; ſo is S. 5 Points, u The 
100 Leagues, the Difference of Latitude. 5 dubtr 
And, as S. 8 Points, is to 120 Leagues; fo is S. 3 Point 
to 67 Leagues, the Departure from the Meridian. 
' | , ; Way D. | M. | The 
Latitude ſailed from⁊ꝑæ 53: 30 North Lat 


The Diff. of Latitude 100 Leagues, or— O5: oo South 
Subtract, gives the Latitude the Ship is in 48: 30 North 
And the middle Latitude is — CI . Comp. 300 
The Meridional Diff. Lat. is 8d. or 160 Leagues. 


S. 39d. ( ; | 3: d go, | F; 
As 100 Leag. c is to 67 Leag. ſo is ibe Low q = 
107 Leagues the Difference of Longitude. Long 
Longitude failed from is = — 02 ; 15 Wd CG 
The Diff. Longitude 107 Leagues, or—— os : 21 Eaft Ca 
Subtract, gives Longitude ſhe is in — 03 : 00 Ea uber 
C A5! Lat 
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S os: CASE VI. 
% Sailing in a Parallel, to find the Difference of Longitude, 


Too do this, the Proportion is thus; 
A® the Sine Complement of the (Parallel) or Latitude, 
is to the Diſtance ſailed Eaſt or Weſt ; : 
So is Radius, to the Difference of Longitude, | 
Example. If a Ship ſails Weſt 390 minutes, in the Lati» 
tude of 50d: Tom. and departs from 2d. 45m. Eaſt Longi- 
tude, I demand what Longitude the Ship is now in ? 
As S. 39d. 50m. is to 390 min. ſo is 8. god: to 610 mi- 
nutes, the Difference of Longitude. © 


| . | d. m. 
Longitude ſailed from is ———» — 2: 45 Fat 
The Difference of Longit. 610 min. or —10 : 10 Weſt 
dubtract, gives the Longitude the Ship is in 7 : 25 Weſt 


CASE. VII. 


e Diger. of Longitude (of two Places in one Parallel or 
Latitude) given, to find their Diſtance in that Parallel, 


THE Proportion is thus: As Radius is to the Difference 
of Longitude, ſo is the Sine Complement of the Lati- 
tude, to the Diſtance in that Parallel. | 


Example 1. Suppoſe Cape Vincent in Portugal, and Cape 
Henry in Virginia, both in 37 deg. North Latitude; their 
Longitudes ſuppoſed to be as here-under, what is their Di- 


ny mow r. arallel. | d. 125 RD 

N ape St. Vincent O09 : © elt 
OY Cape Henry 5 LongituleJ 97 24 Weſt 
al: WY Subtract gives the Diff. Longitude 66 : 18 or 3978 minutes 
81 Latitude of both Places is nearly — 37 deg-North 
dubtract from — . 60 . 


Remains Complement of the Latitude —5 3 degrees 


226 The Mariner*s Compaſs Reftified. 
2. As S. go Degrees, is to S. 53 Degrees; ſo is 66 ,1 
equal to 66d. 18m. to 52d. 188 or 52d. 30m. or 3177m 
the Diſtance required. Or thus: 

As $. go Degrees, is to S. 53 Degrees; fo is 3978 Mi, 
nutes, to 317m. the Diſtance in the Parallel as above. 


Example 2. Suppoſe two Ships under the Equinoctia, 
100 Leagues aſunder, and each fails North till both come 
into Latitude bo degrees. How far are they now aſunder! 
Anſwer, 50 Leagues. For it's thus; 1 

As 8. 90 degrees is to S. 30 degrees, ſo is 100 Leagnes u 


50 Leagues, the Diſtance required. 
| CASE VIL. 


To find how many: Miuutes or Miles make a Degree of 
| Longitude in any Parallel or Latitude. 


The R U LZ. 


As Radins, is to the Sine Complement of the Latitude; 
ſo is 60 min. (a Degree on the Equinoctial,) to the 
Minutes making a Degree of Longitude in the Paralld 
a 3 a 5 c 


Example. In the Latitude of 50d. deg. I demand how 
many Minutes of Eaſting or Weſting make a Degree of 
Longitude ? Anſiber, 38 + Minutes. For it's thus, 
As S. 90 deg. is to S. 40 deg. ſo is 60 min; to min. 
38.5 or 38 and a half, to make one degree of Longitude 
in Latitude 50 degrees. 1 N | 


This may be done by the Plane-Scale, thus: Opera 
Take the given Latitude from the Chords, and mealweWar... 
it on the Line M. L. (which is Miles of Longitude) ſheweth 
your deſire: As here, take 50 deg . from the Chords, aud 
meaſure it on the Scale M., L. it Bewerb 38 min. and 3 
half as before. Ts, | n 


** — 
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£13 = VI. The U/e of Gunter's-Scale in Aſtronomy. 


M. NO BL EM I. The Sun's Plc in the Ecliptic, and 
his greateſt Declination given ; to find his Right Aſcenſion 
and preſent Declination. | | | 


me FF I 0 perform this, theſe are the Proportions ; 
er! WW. AS Radius, is to the Sine Complement of the Sun's 
| \ greateſt Declination; ſo is the Tangent of his Lon- 
59 Weitude (fram the neareſt Equinoctial Point, ) to the Tangent 
bis Right Aſcenſion, from the ſaid Point. | 


The Names and Characters of the 12 Signs. 


17 Aries A Libra + 1 
N Taurus 3 Scorpio 1 
T Gemini 5 No rth Signs 4 Sagittarius rt Signs, 


& Cancer | VS Capricornus 
Leo x + Aquarius 
N Virgo | Piſces + I p 


Note 1. The Sun's greateſt Declination is 23 degrees 
29 min. OG | 
Note 2. The beginning of Aries and Libra are the two 
quinoQtial Points. 3 Dip 
Note 3. This Proportion (above) finds the Sun's Right 
Aſcenſion only when he is in the firſt Quarter of the Eclip- 
ni ae; that is, , © and H: But when he is in the ſecond 
Quarter, G, M, and M, ſubtract it from 180 deg. and 
when in , m, and 7, add it to 180 deg. And in the 
lat Quarter, VS, 2, and X, ſubtract (what's found by this 
Operation) from 360 deg. ſo will you have the Sun's Right 
Aſcenſion from W (for any Place in the Ecliptic) deſired. 
2. As Radius, is to the Sine of the Sun's Longitude 
ns the neareſt Equinoctial Point); ſo is the Sine of the 
un's greateſt Declination, to the Sine of his preſent Decli- 
tation. 1 Nate 
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Note, The Sun being in Y, 8, It, ©, A, and mp, j; 
Declination is North: But in =, ll, “, VS, ﬆ and x 
it's South. | | 
Example. = 

IV hen the Sun's Place, in the Ecliptic is in & 24d. 15nff 
What is his Right Aſcenſion and Declination? | 
The Sun being in , 24 degrees 15 minutes, his Lon 

itude from the neareſt Equinoctial Point (being now th 
El of Y) is 54 degrees 15 minutes. And the Com 
plement of his greateſt Declination is always 66 degree 
31 minutes. Then it follows: my 

1. As S. 90 Degrees, is to S. 66 degrees 37 minute ¶ To 
ſo is Tangent 54 degrees 15 minutes, to Tangent 51 degree 
52 minutes, the Sun's Right Aſcenſion (from the beginnin 
of Y ) required. 


By the Gunter with Compaſſes. 


The Extent from Sine go degrees, to Sine 66 degree 
31 minutes, will reach from Tangent 54 degrees 15 minute 
to Tangent 51 degrees 52 minutes, the Sun's Right Aſce 


ſion. | 1 f 
By the ſliding Gunter. 


1. Let the middle Piece be ſo put in, that Sines ma 
flide againſt Sines, and Tangents 1 Tangents, 
2. Then bring 90 degrees in vines (on the outhd 


Aſcenſ 

Nite 
into J 
en) a 
dun- riſ 


Nate 


Piece) againſt 66 deg. 31 min. in Sines (on the midd bay 
Piece) then againſt 54 deg. 15 min. in Tangents (on urg 
middle Piece) is 51 deg. 52 min. in Tangents (on the out Toy 
ſide Piece) the Right Aſcenſion, as above. | Ererall 


This Proportion being to be wrought on Sines and Ta 
gents, jointly, I thought it neceſfary to expreſs the manne 
of its Operation on both ſorts of Gunters, that the Learngih 
might ſee how it agrees with the General, Rule given at th 
Beginning of this Diſcourſe of the Gunter, in Page 1) 

and 178; but ſhall wave it in the reſt, and only write 
Proportions in Words, and in Figures, according to til 
particular Example, as follows, for the Sun's Declination- 
4 ; . Ay 
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2. As S. go degrees, is to S. 54 deg. 15 min. ſo is 
23. deg. 29 min. to S. 18 deg. 52 min. the Sun's Decli- 
tion North, increaſing. Ws 


PROBLEM I. 


he Latitude of a Place, and the Sun's Declination given; to 
find his Amplitude, and A, cenſional Difference ; and conſe- 
quently his Riſing and Setting; and the Length of the 
Day and Night, | | 


To perform this Problem the Proportions are theſe ; 
ee. A® the Sine Complement of the Latitude, is to Ra- 
dius; fo is the Sine of the Sun's Declination to the 
tne of his Amplitude. 5 
Note, The Amplitude and Declination, are always of 
due kind; that is, both North or both South. 
2. As Radius is to the Tangent of the Latitude; fo is 
de Tangent of the Sun's Declination, to the Sine of his 
Aſcenſional Difference. 
Nite 1. The Aſcenſional Difference (being reduced 
nto Time, by allowing 15 Degrees for one Hour, and 
en) added to, and ſubtracted from 6 Hours, the one is 
hun- riſing the other is Sun-ſetting, 
Note 2. If the Latitude and Declination are both North 
Ir both South; the Sun riſeth before, and Sets after Six of 
the Clock; but if one be North, and the other South, the 
Contrary, : OL - 5 3 
Note 3. If the Sun's Riſing and Setting be doubled 
kverally, the former is the Length of the Night, and the 
litter the Length of the Day. 5 | 
Note 4. By this Problem were the Tables of Ampli- 
* and Semidiurnal Arches, &c. in this Book cal- 
ated, - 5 | \ 

1 Example. Latitude 51 deg. 32 min. North, and the Sun's | 
10 Decſination 23 deg. 29 min. North: I demand bis Ampli- 
tion. tude, and Aſcenſional Difference: Alſo his Riſing, Set- 
„ I Length of the Day and Night? e 

e . m. 


anne 
carne 
at in 
> 17 


* 
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& 


| is Hours - 


For it's thus . 
I. As S. 38d. 28m. is to S. 90 deg. ſo is S. 23 de, 
29 min. to 39 deg. 50 min. the Amplitude North, born 
the Declination is North, that is, the Sun riſeth Eaſ 


7 75 deg. 50 min. Northerly, and ſetteth Weſt 30d. 50m. 


ortherly. 

2. As T. 45d. is to T. 51. deg. 32 min. fo is T. 23 deg, 
29 min. to T. 28 deg. 40 min. againſt which on the Sines 
is 33 deg. 10 min. the Aſcenſional Difference; which be. 
ing reduced into Time, is 2 hours 13 minutes ; and added 
to 6 hours, is 8 hours 13 minutes for Sun-ſetting ; which 

doubled, is 16 degrees 26 minutes, the Length of the Day, 

Again, 2 hours 13 minutes ſubtracted from 6 hours, is 

3 hours 47 minutes Sun-riſing ; which doubled, is 7 hours 
34 minutes, the Length of the Night. 


PROBLEM III. 


Latitude of a Place, and the Sun's Declination given; to find 


his Altitude and Azimuth at 6 of the Clock. 


| To ſolve this, fay : ge 
T, AS Radius, is to the Sine of the Latitude; fo is the 
Sine of the Sun's Declination, to the Sine of bis 
Altitude at Six of the Clock. | | 
2. As Radius, is to the Sine Complement of the Lati- 
tude, ſo is the Tangent of the Sun's Declination, to the 
Tangent of his Azimuth (from the Eaſt or Weſt) at Six 0 
the Clock. © 8 
Note, The Azimuth is from the Eaſt, at Six in the 
Morning; and from the Weſt, at Six in the Afternoon 
Northerly, in North Latitude; but Southerly, in South 
Latitude. | 1 8 8 
Example. In 51d. 32m. North Latitude, the Sun's De- 
clination being 23d. 29m. North, What is his Altitude, and 
Azimuth at Six of the Clock. Anja 


— 
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Anſwer. His Altitude is 18d. 11m. and his Azimuth is 
Eaſt 15d. 07m. Northerly, or 74d. 53m. North Eaſterly, 
or Weſterly. For it's thus 

1. As god. is to 8. 51d. 32m. fo is 8. 23d. 29m. to 
8. 18d, 11m; the Altitude at Six of the Clock. 


2. As 8. god. is to S. 38d. 28m. ſo js F. 23d. 20m. to 


T. 15d. om. the Azimuth at Six; that is 74d. 53m. 
North Eaſterly at Six in the Morning, but North Weſterly 


in the Afternoon. 


P R 0 B L E M IV. 

Latitude of a Place, and the Sun's Declination given ; to 
find his Altitude, and Hour of the Day, when be is Eaſt 
or Weſt. 

To perform this, the Proportions are theſe : 

I As 8 Sine of the Latitude, is to Radius; fo is the 


Sine of the Sun's Declination, to the Sine of his 


Altitude; when Eaſt or Welt, 


2. As Radius, is to the Fangent Complement of the 
Latitude; ſo is the Fangent of the Sun's Declination, to 


the Sine of the Hour from Six of the Clock, when he i is 
Eaſt or Weſt. 


Note 1. The Sun i is Eaſt after Six in the Morning, but 


Weſt before Six in the Afternoon. 

Note 2. The Hour found (by the laſt Proportion) being 
teduced into Time (by allowing 15 deg. to an Hour) and 
added to, or ſubtratted from Six, gives the Hour of the 
Day, when the Sun is Eaſt or Weſt. 


Example. In 51d. 32m. North Latitude, the Sun's De- 


clination being 23d. 29m. North; what is his Altitude? 
and what time of the Day is it, when he is Eaſt or Weſt 
Anſwer, His Altitude is 30d. 35m. and the Hour of 


h. 21m. Morning, when Eaſt. 
the Day is At 39m. et when Weſt. 
For it's thus; 5 


1. As S. 51d. 32m. is to 8. god. i js S. 23d. 29m. 
- * 30d. 35m. the Sun's Altitude, when either Eaſt or 


P 4 2. As 
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2. As T. 45d. is to T. 38d. 28d. ſo is T. 23d. 29m. to 
S. 20d. 11m. the Hour from Six, which makes 1 Hour 
21 Minutes, added to 6, is Jh. 21m. and ſubtracted from 
6, is 4h. 39m. the former is the Time when the Sun is 


Eaſt i in the Morning; the latter the Ti ime when he is Weſt 
in the Afternoon. 


PRO is E M V. 
The Sun in the Equator or Eguinottial (that is, ates he hath 
no Declination) the Latitude of a Place and the Sun's Alti- 
tude given; to find his Azimuth. and the Hour of the Day. 


This Problem is thus performed. 


I. A Radius, is to the Tangent of the Latitude; ſo is 
the Tangent of the Sun's Altitude, to the Sine | 


Complement of his Azimuth, from the South in North La- 
titude ; but from the North in South Latitude; Eaſterly in 
the Forenoon; and Weſterly in the Afternoon. 


2. As the Sine Complement of the Latitude, is to Ra- 


dius; ſo is the Sine of the Sun's Altitude, to the Sine Com- 
plement of the Hour from Noon. 

Example. In 51d. 32m. North Latitude, the Sun having 
no Declination, 85 his Alt. being 21d. 50m. in the Fore- 
noon ; I demand his Azimuth, and the Hour of the Day! 


Anſwer. His Azimuth is South 59d. 45m. Eaſterly, that 


is the Sun is upon the S. E. by E. a quarter E. Point of the 
Compaſs, and the Hour of he 0.4 is Hours 8. 3 3 Minutes 
Morning. For it's thus: 


I. As T. 45d. is to T. 51d. zam. ſo is T. 21d. om, to 
S. zod. 15m. whoſe Complement is 59 deg. 45 min. is the 


Sun's Azimuth required. 


2. As S. 38 deg. 28 min. is to S. 90 deg. '% is 8. 21 


omplement is 


deg. 50 min. to S. 36 deg. 50 min. whoſe 
c 53 deg. 10 min. or 3 Hours 33 Minutes, which Be 
tra e 


Op UI FR 


0 
5. 
| 
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tracted from 12, gives 8 Hours 27 Minutes, or 57 . 
after 8 of the Clock in the nn the time of the Day 
required. 


p R O BLE M VI. 


Latitude of a Place, Sur's - Declization, py his Altitude 
given; to find his Azimuth, and the Hour the ag | 


The Performance of this, is as follows. 
AK E the Complement of the Latitude, the Com- 
plement of the Sun's Altitude, and the Sun's Di- 
lance from the Pole, (which is his Declination) added to 
go deg. when the Latitude and Declination is one North, 
the other South ; but both being North, or South, it's the 
Complement of the Declination, and add them together 
into one Sum. 

2. From half that Sum ſubtract (to find che Sun's Azi- 
muth) the Sun's Diſtance from the Pole; but (to find the 
Hour) ſubtract the Complement of his Altitude; 5 and note 
the Remainder- 

3. To find the Azimuth, you have theſe two Proportions 
following. 

Firſt, As Radius, 1s to the bios Complement of the La- 
titude; ſo is the Sine Complement of the Altitude to a 
fourth Sine. Then again, | 

Secondly, As that fourth Sine, is to the Sine of the half 
dum; ſo is the Sine of the Remainder, to a fifth Sine; 
inst which, on the Line of Verſed Sines, in the Sun's 
Azimuth from the North in North Latitude; but from the 
douth is South Latitude. 

4. To find the Hour, theſe are the two Proportions 
which follow. | 

Firſt, As Radius, is to the Sine Complement of the 
Latitude; ſo is the Sine of the Sun's Diltance from the 
Pole, to a fourth Sine. ; 

" Second L 
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Seconaly. As that fourth Sine is to the Sine of the half 
Sum : fo is the Sine of the Remainder to a fifth Sine; a- 
gainſt which, on the Verſed Sines, is the Hour of the Day 
from Noon. | 5 

Example. In 51 deg. 30 min. North Latitude, the Sun's 
Declination being 15 deg. 10 min. North, and his Altitude 
obſerved to be 11 deg. 30 min. I demand his Azimuth, 
and Hour of the Day? 135 


d. m. | d. m. 
90.00 


Comp. Lat. 38.30|Sun's dif. fro. Pole 74. 50 Com. Alt. 78.30 
Comp. Alt. 78. 30 Comp. Latitude 38.30 
Sun's Diſt. 74. 50 Comp. Altitude 78.30 

Sun is 191. 500Sum is 191. 50 

half Sum is 95.55|The half Sum is 95.55 _ 

' Remainder 241.05|Remainder is — 17.25 


Then to find the Azimuth, it's thus : 
1. As S. god. is to S. 38d. 30m. ſo is 8. 78d. 30m. to 
dine 37d. 20m. the fourth Sine. PE 
2. As 8. 37d. 20m. is to S. 95d. 55m. ſo is Sine 21d. 


om. to S. 30d. againſt which, on Verfed Sines, is 80d. the 


Sun's Azimuth from the North Eaſterly, if in the Fore- 
noon ; but North Weſterly in the Afternoon. 


And to find the Hour of the Day, it's thus: 
1. As Sine god. is to Sine 38d. 3om. ſo is Sine 74d. 50m, 
to Sine 37d. the fourth Sine. 

2. As Sine 37d. is to Sine 95d. 55m. ſo is Sine 17d. 
25m. to Sine 29d. 40m. againſt which, on the Verſed 
Sines, is god. 30m. or 6 Hours 2 Minutes, which is 
the Hour from Noon; that is, 58 Minutes after Five of 
the Clock in the Morning; or 2 Minutes after Six in the 
Afternoon, | Wn 1 

; oh 


| 90.00 . 90.00 | 
Latitude 51. 30 North declinat. 15.10 Nor. Alt. 11.30 


Learner may be informed how to imploy them further: 


The Deſcription and Uſe of the 


SECT OR 
7H S uſeful Inſtrument may be of any Length, 


but it's commonly made one Foot fix Inches, or two 
Feet long, to open with a Joint in the Middle like a 


Carpenter's Rule ; one Inch and half (or.more) in Breadth, 


and of any Thickneſs at Pleaſure, according to the Matter 


it's made of; which may be either Box-wood, Ivory, Braſs, 


or Silver. 

2. There are two Sorts, of Sectors, known by the 
Names of Gunter's and Fo/ter's Sector; and are ſometimes. 
both put on one Inſtrument ; that is, Gunter's Sector o 
one Side of it, aed Foſter's on the other. 3 
3. The Lines on Gunter's Sector, are theſe, Line of 


Lines, (marked at the End with L) Line of Sines (marked 


8) 1 (marked Sup.) Solids, (marked Sol.) Line 
of Metals, Line of Equated Bodies, Line of Inſcribed 
Bodies, &c. | 1 

4. The Lines on Faſter's Sector are theſe Five, viz. 
Line of Lines, or Equal Parts, Chords, Sines, Tangents, 
and Secants, each marked at the End with it's Name, or 


firſt Letter of its Name. | 


5. All Sector-Lines or Saales, meet at the Center of the 
Head (where the Joint is) on the Leſt-hand, and from 
thence are figured towards the Right, each being twice 
repeated: that is, one on each Leg or Side of the Sector, 
anſwering one another. , . 


6. The Sector is uſeful in Projection, to reduce, or to 
make a Scheme to any poſſible Magnitude: Alſo in Pro- 


portion, to work any ſtated Canon or Proportion in A- 
rithmetic, Geometry, Trigonometry, Navigation, Alironomy,, 
Sc. of which I will give a brief Account, yet ſo as the 


1. The 
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1. The Uſe of the Sector Lines for Projection. 


JN Projection it's often required to enlarge or diminiſh 
the Scale that the Draught deſigned may be of it's deſired 
Magnitude ; in doing of Mich are uſed Lateral and Parallel 
Diſtances, or Extents of the Compaſſes; And to avoid a 
needleſs ſaying over the ſame things, take once for all what's 
meant by a Lateral, and a Parallel Diſtance, or Extent of 
the Compaſſes. | 4 | LI 

1. A Lateral Diſtance (in any Line or Scale) is the Ex- 
tent or Diſlance taken in the ſame Line, on the ſame Side 


or Leg or the Sector from the beginning thereof, to any 


Number therein deſired. 8 
As for Example, The Lateral Sine of 30 degrees is the 
Diſtance of 3o from the beginning of the Line of Sines ; 


and ſo it is in the Line of Equal Parts, Chords, Tangent 


Secants, Cc. | | 

2. A Parallel Diflance (in any Line, or Scale on the 
Sector) is the Extent or Diſtance, taken acroſs from any 
Number in any Line on one Leg of the Sector, to the like 
Number in the Like Line on the other Leg of the Sector. 

Or, the neareſt Diſtance from any Number on one 
Leg (taken acroſs) to the like Line on the other Leg of the 
. CRE | : 

As for Example: The Parallel Sine of 30 degrees is 
(ſuppoſing the, Sector opened to any Angle) the Diſtance 
from 30 in the Line of Sines on one Leg of the Sector, or 
30 in the Line of Sines on the other Leg. 1 

Or, the neareſt Diſtance from 30 in the Line of Sines on 
one Leg, to 30 in the Line of Sines (that is to ſay, the Line 


iſſuing from the Center of the Joint or Head) on the other 
Leg, is the Parallel Sine of 30 degrees. In like manner it 


is done in any other Line or Scale. 


1 his being underſtood, the inlarging or diminiſhing . 
any of the vines; or the finding a Chord, Sine, Tan- 


gent, or Secant, to any propoſed Radius will not be 
| difficult, 
59 
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difficult; and for the Learner's further Information, take 


this General Rule. 


I, To find the Chord, Sine, Tangent; or Secant, &c to 
any Radius (greater or leſſer ) propoſed. 


WT? The General Rule is thus; 

1. Take the propoſed Radius in the Compaſſes, and 
make it a Parallel on the Sector in the Radius of any one 
Line, that is, open the Sector till the propoſed Radius (in 
the Compaſſes) be a Parallel Chord of 60 degrees in the 
Line of Chords; or a Parallel Sine of 90 degrees in the 
Line of Sines ; or a Parrallel Tangent of 45 degrees in the 
Line of Tangents ; or a Parallel Secant of o degrees in the 
Line of Secants ; for the Chord of 60, Sine of 90, Tan- 
gent of 45, and Secant of o degrees are equal, and each 
equal to Radius. 

2. The Sector being kept at that open'd Diſtance. or 
Angle, any Parallel Diſtance in any Line, will be a Lateral 
Diſtance on a like Line to the propoſe Radius; that is, 
a Parallel Chord of 10, 20, 30, &c. is the Chord of 10, 
20, 30, &c. to the propoſed Radius; alſo a Parallel Sine, 
Tangent and Secant of 20, 30, 40, &c. is the Sine, Tan- 
gent and Secant of 20, 30, 40, &c. to the foreſaid Ra- 
dius. 5 


II. The Uſe of the Sector in working Proportions. 
QUppoling the Learner underſtands how to take a Lateral 
Diſtance on the Line of Lines (otherwiſe called Equal 
Parts) on the Chords, Sines, &c. And to apply them Parallel 
in any Line on the Sector; the working of any Proportion 
is thus; | n 
A General Rule to work by the Sectov. 
1. Take the ſecond Term Lateral (that is, from the 
beginning of the Line to the propoſed ſecond Term) 
and opening the Sector, apply that Extent Parallel (that 
h | | 18, 
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is, acroſs it) in the firſt Term: then ſtay the Sector at this 
Parallel Extent. ES 


2. Take the Parallel Diſtance of the third Term, and 


meaſure it Laterally, gives the fourth Term ſought, or 
required. Ws, 

Or briefer thus: As the Lateral ſecond Term is to the 
Parallel firſt Term; ſo is the Parallel third Term, to the 
Lateral fourth Term. Fas 
This one Rule is ſufficient for any Proportion whatever, 
and will appear ſo by a few Examples. 


PROB. I. To multiply by the Line of Lines on the SeQtor. 


The Proportion is; 


A® r, is to the Multiplier; ſo is the Multiplicand, to 


the Product. 
Example. What's the Product of 8 multiplied by 4 ? 


The Analogy, or Preportion, is this: 

As r, is to 43 ſo is 8, to the Product 32: thus found b 
the Sector, and general Rule aforeſaid. 

I. On the Line of Lines, (that is the Line of Equal 
Parts) take the ſecond Term 4 Lateral; that is, from the 
Center of the Joint, and the beginning of the Line, to 4 in 
the ſame Line. 5 . 

2. Open the Sector till you fit the (aforeſaid Lateral) 
Diſtance in the Compaſſes in the Parallel of 1 and 1, or 
10 and 10; that is, ſet it over from 10 to 10 at the End 
of the ſame I. ine, and now counted for 1 and 1, the firſt 
Term: keep the Sector juſt at that Angle or Opening. 


The Parallel Diſtance of the third Term 8; that is 


from 8 to 8 taken acroſs from one Leg to the other, in the 
faid Line, of Lines, and meaſured Lateral (which is from 
the beginning of the Line towards the End) reacheth to 
2, the fourth Term, which is the Product of 8 multiplied 
by 4. Or ſhorter thus ; « 
| Rk, * 


Pr. 
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As the Second Term 4 (Laterally taken) is to the firſt 
Term 10 (Parallel ſet; ) ſo is the third Term (taken 
Parallel) 8, to the fourth Term ( meaſured Laterally, ) 
which is 32, the Product as before. Or thus: As the 
Lateral 8, is to the Parallel 10, counted for 1; ſo is the 
Parallel 4, to Lateral 32, as above. - 


PROBLEM IH: 
To divide by the Line of Lines on the Scr. 


The Analogy, or Proportion is thus, A 
A the Diviſor, is to 13 ſo is the Dividend to the Quo- 

A tient. Or thus: | | 
As the Diviſor, is to the Dividend: ſo is x to the Quo- 
tient. 

Example. How many Square Yards are in 36 Square 
Feet? Anſwor, 4 Square Yards. For it's thus 

As 9, is to 1; ſo is 36, to the Quotient 4: thus to be 
wrought by the Sector: As Lateral 1, is to Parallel 9, ſo 
is Parallel 36, to Lateral 4, the Yards required, | 


PROBLEM III. 


Ts work the Rule of Three by the Line of Lines on the 
Sector: ar unto three Numbers given, to find the fourth in 
Geometric Proportion. 


3 The Analogy is: 
AS the firſt Term, is to the fecond Term; ſo is the third 
Term, to the fourth Term required. 

Example x. If the Diameter of a Circle be 14 Inches; 
What is the Circumference ? Anſwer, 44 Inches. For the 
Proportion is thus: 1 

As 7, is to 223 ſo is the Diameter 14, to 44 the Cir- 
cumference required ; by the Sector thus wrought, as * 
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teral 22, is to Parallel 7: ſo is Parallel 14, to Lateral 44, 
the Circumference of a Circle whoſe Diameter is 14. am 


Example 2. If a Plank or Board be 15 Inches broad, and A. 
20 Feet long; how many Feet is in it? Anſwer, 25 Feet; M tan 
For the Proportion is. this E 

As 12 is to 15 che Breadth, ſo is 20 the Length, to 25 
Feet, the Content of the Board: And by the Sector thus 
to be wrought; As Lateral 15, to Parallel 12, fo is Paral- 
let 20, to Lateral 25 Feet, the Content of the Plank. 


PROB. IV. The Uſe of the Sector in Plane-Sailing, 
Example 1. A Ship in 42d. rom. North Latitude, ſails 
N.E. by N. 104 Leagues; I demand the Latitude ſhe is in, 
and her Departure from the Meridian? | 


| The Proportions are theſe; _ 

7. As Radius, to the Diſtance ſailed ; ſo is the Sine of , ** 
the Courſe, eo the Departure from the Meridian. That ſos 
is, hy the Sector thus: As Lateral 104 Leagues (on the Late 
Line of Lines) is to Parallel Sine of 9o degrees, ſo is - 
Parallel Sine of 33 degrees 45 minutes (the Degrees of the the d 
Courſe from the Meridian) to Lateral 58 Leagues (on the 
Line of Lines) the Departure from the Meridian. 
Nite, If 104 Leagues taken Lateral be troubleſome, to Ill The 
fit Parallel in Sine of 9o Degrees: then take it's half, or 
quarter Lateral; and the Anſwer will be accordingly its 
half or quarter: As here, if you take 52, the half of 104 I 
Leagues; the Anſwer will be 29, whoſe double is 58 for 
the Departure from the Meridian, as before. ende 
2. As Radius is to the Diſtance ſail'd, ſo is the Sine Com- ¶ ma 
plement of the Courſe, to the Difference of Latitude. L 


| By the Sector thus + | Arc 

As Lateral 104 Leagues, is to Parallel Sine of go deg. ſo I Lon 

is Parallel Sine of 56 deg. 15 min. to Lateral 87 Leagues, MW othe 

the Difference of Latitude; by which you may find the F 

Latitude the Ship is in, as before in the Uſe of the Gunter, W lute 
Example 


in Pages 208 and 209, 
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Example 2. A Ship ſails South Eaſterly, till her Difference 
of Latitude be 275 Minutes, and the Departure from the 
Meridian be 412 Minutes; I demand her Courſe and Diſ- 
tance ſailed? 3% 


The Proportions are theſe : 


1. As the Difference of Latitude, is to the Departure : 


ſo is Radius, to the AN of the Courſe. That is, 
I By the Sector thus Fe 

As Lateral 412 Minutes, is to Parallel 275 Minutes; 
ſv is Parallel Tangent of 45d. (that being Radius now) 
to Lateral Tangent of 50d. 15m. the Courſe from the 
Meridian, which makes S. E. by EB, 

2. As the Sine of the Courſe, is to the Departure; ſo 
is Radius, to the Diſtance failed. _ 

e By the Sector thus; | 

As Lateral 412 min. is to Parallel Sine 56 deg. 15 min. 
ſo is Parallel Sine of go deg. (that now bein Radius) to 
Lateral 495 min. the Diſtance failed. . 


After this manner may any Proportion be wrought by 


the Sector, which I leave for the Learner's Exerciſe- 


4 ah * - R 


The Uſe of the following T AB LES @f Lati- 
tude and Longitude. Peat 


] Aritude and Longituds are two primary Affections of 
the Earth : By the Help of theſe two the Geographer 
endeavours to repreſent the Parts of the Earth, that they 
may keep ſymmetry and proportion with the Whole. 
titude is an Arch of the Meridian, comprehended 
between the Equator and a Parallel; But Longitude is an 
Arch of the Equator, intercepted between the Meridian of 
London, in the following Tables, and the Meridian of any 


* 


other Place. | | 

For the exact ſetling of Latitude, we have many abſo- 

lute Helps ; but to determine the Longitude of a age 
| | an 


Eaſt-India, J confulted Obſervations of Eclipſes, both An- 


the Difference of Meridians between Goa and Lond, is 


„ looked upon, as then, the beſt of its Kind, 


„ procure ; ſo that it may be concluded, Theſe Tables 7 
Fa 5 | ; « the 
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and more eſpecially the Longitud: of a Place at Sea, is "tha the 


whicn hath, and ftill wearieth the greateſt Maſters H, of 
Geography. 128 


I have endeavoured to ſettle the Longitude with as much me 
exactneſs as poſſibly I could: For I not only calculate N the 
according to the Latititude and Meridian Diſtance of ea «.. 
Place from the Meridian of London; which Meridian Di. ore. 


_ tance I obtained from the exacteſt Geographic Charts ex- N an 


tant, but I conſulted with the Reckonings of ſkilful Mat- N mi 
ners, and when I found any Difference, I adjuſted it bohM« Le 


according to Art and Reaſon. 6 


As for Inſtance ; I had from able Mariners, upon ther « ye 
long Experience, the Meridian Diſtance from BarbaduW « in 
to the Lizard According to which I have ſettled the re: 
Longitude of all the eminent Places in the /YV2/t- Indies, I me 

And for the ſettling of the Longitude of Places inf ou 


cient and Modern; as in Page 161 of Harmonicon Cali, 


5h. 48m. and Malacca and London bh. 49m. My Table hath 
the former of theſe Sh. 58m. and the latter 6h. 45m. the 
Difference between my Table and the former of theſe Ob- 
ſervations is Iom. and of the latter 4 min. which Difference 
may be born withal. 

cc Tf the Reader conſiders the Time, being 1664. with 
ec the great Labour and Pains, (to my Knowledge being 
<« then his Servant,) the Author beſtowed, and expended 
ec in compiling this Work, the Performance may juſtly be 


% But fince that Time there hath been better Help! 
ce new Diſcoveries made, and new Places found out; the 


« Corrector, at the Requeſt of the Bookſeller, and out o 2. 
« Reſpect to the deceaſed Author, but moſt of all for ii on th 
« Public Good, hath made ſuch Amendments herein 1 gitud 
% were poſlible, by comparing of the beſt Obſervations in M 
« Tables, Charts, Maps, and Sea- Journals, he was able to 
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« the trueſt, or come (in the general) neareſt the Truth 
4, of any Extant in our Language; not that they are ſo 
« exact in every particular Place, as to need no Amend- 
« ment in time, but with Reſpect to the preſent Help 
« they are ſo. 


« And now I could wiſh that either Authority would 
& order, or that all concerned in ſetting forth Latitude 
« and Longitude, Tables, Charts, and Maps, would 


4 mutually unite in a fixed Meridian where to begin 


* 


Longitude. ks 

« For altho' Longitude may be begun at any Meridian, 
« yet the Convenience of its Beginning at one Meridian, 
« in all our Engliſb Navigation Books and Charts would 
« render the Study and Practice of Navigation much 
© more pleaſant and eaſy than now it is: Such vari- 
« ous beginnings and countings of Longitude, occaſion 
« ſome to ſtumble, others to miſtake, and ſome to 
« condemn all to be falſe, by not conſidering the ſe- 
« veral Meridians made uſe of, which ſuch a wiſhed for 
« Union would prevent. 


near the Grave; yet ſhould it be ſet on Foot, while I 
« am on this ſide the other World, my beſt Performances 
* ſhould not be wanting to promote it, and ſhould count 
all my ſpare Hours from neceſſary Preparations for 
( wy laſt End, well ſpent in ſuch a uſeful and Public 
ie, HG aig fs TS 8 

“% Note 1. I do begin the Longitude (in my Table) at the 
Meridian of London, and increaſing it on both ſides the 
ſaid Meridian; that is to ſay, both Eaflward and Weſtward, 
and end in 180 deg. the oppoſite Meridian“. 

2. Therefore (according to this Account) all Places 
on the Eaſt- ſide of the Meridian of London lie in Eaſt Lon- 
eitude ; and on the contrary; all on the Weſ.- ide of it lie 
in Weſt Longitude, 1 2 g 2 5 
3. If a Ship be in Eaſt Longitude, failing to the Eaſt- 
„ Q 2 Ward 


« But this is not likely to be in my Time, who am ſo © 
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ward, the Longitude increaſeth ; but failing to the Weg. 
wards, the Longitude decreafeth _ 

4. And on the contrary, if a Ship be in Weſt Longi. 
tude failing to the Weſtward, the Longitude increaſeth 
and failing to the Eaſtward, it decreaſeth. 

5. Take Notice, that at all Places' in Eaft Longitude, 
the Sun cometh on their Meridians before he cometh on 
the Meridian of London. As thus; if a Place lie in 15 
deg. Eaſt Longitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he doth to the Meridian of 
Londen If in 30 deg. Eaft Longitude, then two Hours 
fooner ; If 45 deg. three Hours e if 60 deg. four 
Hours ſooner; if 75 deg. five Hours ſooner; if o dep, 
ſix Hours ſooner; if 205 deg. feven Hours ſooner ; and 
fo you may reckon, for any other Longitude. ' But on 


the contrary, All thoſe Places that lie in Weſt Longitude, 


the Sun or Star cometh on their Meridians after they are 


paſt the Meridian of London. 


To find the Difference of Longi tude between any tui 


Places. 


Ir, both Places be in Eaſt Longitude, or both in Welt 


Longitude, fubtra& the leſſer Longitude out of the 
greater, the Remainder is the Difference of Longitude. 
If one Place be in Eaſt Longitude, and the other in 
Weſt Longitude, add both together, and their Sum is the 
Difference of Longitude. a 
Note, That the Longitude of Places, tabulated in M. 

Colsox's Mariners New Calendar, heretofore eſtimated 


from the Meridian of the Lizard, are in the laſt Edition 
of that Book, reduc'd to the Meridian of Laden. 
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el. | | 
IATA BLE: containing the Chief 8 Head- | 

lands and Mands in the World, ſhewing their | 
| Latitude and Longitude : Beginning the ſaid 
"Y ' Longitude at the Meridian of 1 ondon. 
ol CE ft nl 


. * — 
ed — 


a * 


ner RI he 5 Coaſts of e 

| of CE TVET Ye n 2. 

e 3 f | 

T x ſe 2 | 
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and | : | A 

* Acluits Headland ——— 70 55 11 60 1 
de, Fair Foreland — 79 20 [10 52 | 
ire Ml | Cape Cold the North End of? — — 40 e 


Charles Ile | | ms AY 
|Black Point, South End of it ——|78 oo 10 30 
Der Sound! w—— — 9 5-112. 40 
Foul Sound © =n—— — — 77 28 12 50 
ell Sound —— —— 77 15 [12 40 
Horn Sunne ——— 76 45 13 36 f 
Point Lookout — .:! —L¼ʃ́ꝗõ· 76 25 15 36 K 
ven! Helies Sound — e 35 Þ 
de |Cap< Barcan, or Barcam 78 15 {22 11 0} 

Cape Blanco '—=— —— —77 45Y|22. 30 
4 5 2 Cove 
| egro Point 
the Hope Iſland 
Cherry Iſland, or Bear Iſland 
1 Ice Point, or Cape Defire — 
Mr. | Admiraltics Iſland monnn—_ 


ated Langeneſs — — n 6 | 


8. 
Edges Iſland ——|77 35 f 102] 
— 76 13 23 45 


— 
JI 
+> 
0 
On 
\g 
— 
O 


Croſs Point —— 
b _— wy — — | | 
Colgoyen wo m ˖—·— (1 
Cape Candenoſe—— — 09 5 15 35 


L Cape ——— i — — L. 8 00. 


Q; 


- 
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Sea Coafts from Archangel to the Nate of Norway. 


* 3 
e 


Names of Places. | 


Archange!— 
Cape Grace, or Cape Bona Fortuna 
Cape Gallant, or Sweetnoſe 
|Kilduyn Iſland 
River, Kola — 
Fiſhers Iſland 
North Cape —— ?- 
Tromſound Iſland —— 
Iſland Sanien, South Weſt Point — 

Loeford, Weſt Point — 
Werro, or Weroy Iſland ——— 
Dronten, or Dronthem 
Ranſde! 
North Point 


— — 


— —————— 


—— 


Hearle Iſland the South end 
North Bergen 


Naze of Norway — 
Maflerla naue. —— — 


| 


Katts Neſs, or Scuts Neb S. Point | 


Bommel Iſland, North Point 


Latitude 


'D 


| | 


M 


D 


| Len 
.ongit, 
M 


| 


1 
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Sea Coaſts. in the Sound. 
_ 5 ( | | | a 
| RY | x f 
Names of Places. 2 F | E | 
7 _—_ 
Maerden ann — — — 358 19 [08 57 | a 
Caperwick ———— —— 59 20 10 10 
Anſloo or Chriſtiana— — 59 40 {10 0 
Gottenberg Gat— — 77 50 2 15 
Cape Kol — — zen; 
Elſenbuermngg— — — 56 10 12 30 
Valſterborn — 5 0 oo; 
Chriſtianople — 56 10 [16 00 | 
Calmer ka 8 — ” 40 16 335 f 
| 255 outn En — 5 1 11 0 ! 
" Ocland the, } North Ed — 57 4 7 Ac | 
ON Landſort — ————= | 58 40 >| 18 20 | 
. 8 Stockholm — — — 759 208 rg 46}; 
601 [Aboo — — — 0 40821 10 |: 
6 Raſebor gg 60 28 5 22 356 
3 Borgo — --— 0 408.26 oo? 
Pelting Sound — — 16 32826 50 & 
8 Wybur z —kͤ | 60 5229 16 
5 Peterſburgh —— —A 6⁰ „„ 
4 Narva — — 59 27 28 25 
1 Revel — — 4 30 35 „ $10 
) Nargin Iſland — — 59 35 24 30 
= Sybranneſs in Dagoo, or Dagerort [59g o 23 oo 
Arenſberg in Oeſel Iſland "$5 230 {$5.38 
Parnaw | — wo 4 . 
Runen Iſland — 57 $5 | 24 00 
Ryga — 1.1. 
Domeneſs —— cum BLM 
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Sea Coaſts in the Sound. 
Names of Places. N Di 
Der Winda — 67 1 [22 
Der Meme! kw q . !⸗ñâÄé2:ẽ.J4 5 48 |21 
Coningſburgh —6 4 43; 
Dantzick — 64 22 | 18 


— — 


| { Anout, or Anholt Iſland 
Leſon or Leſnow Ifland, or Jeſou 57 o j10 
T he Scaw 


Gotland, the North End — 58 oo 20 
Faro Sound ogg 
Gotland Wiſbu — — 57 30 2118 
Gotland, the South End . 
| Bornholm 
Camin, or Hamin —— —— 54 10 Ci 
Jaſmond, or Rugen ———— —54 40 2-[14 


— . 15 77114 


{Roſtock — — 4 37 = [18 
Straelſund — 54 25 [13 
[Wiſmaryaaͥʒ — —— 54 10 112 
282 — — — 54 6 ſog 

88 — — 55 4• 112 
Elſenore — 56 22 12 
2 — — 55 54 2 


— 30 lo 


2 ——_—_ — 


The Sea Coaſts of Holland and Flander, from the 


Scaw'to Calais. 


oy Holy Land, ar Helighland 3 — 54 24 >|08 
ambrough — 4 8110 
Bremen „„ 30 8. og 
Emden — —— 53 O; [07 
Ameland Iſland, or — wp =; 53 30 E. o 
Scheling —— 53 2 8 

® 


N wo 
wa 


= 


[| 


FI oO >>, 


} 


Ja wn 2 Vo 888 
8 


10 © Ow 
Ipnurguo'T geg 


The Fly 
— — 


6— 


C 
G 
* 
8 
Þ 
R 
\ 
C 
[ 
B 
8 
1 
\ 
P 
L 


. 


ö 


Silly, or Pappy Ile — — 
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The Sea Coaſts of Helland and Flanders, from the Scaw | 


to Calais. 

Names of Places. * 
Fe ' | 
The Terre — — 53 1 5 
Amſterdam nnuomantn CS 23 
Rotterdam — —— ———|;1 55 8 
Antwerp — 0 
The Brill — )B 
Middleburgh in Zealand ————|;1 37 8. 
Sluys — — 1 4 
Oſtend — — . 151 145 
Dunkirk — — 151 02 


The Sea Coaſts about the Iſland of Ireland. 


Rocks 


Rook Point 
Snow Hill 


Grimſa Iſle 
Lange 


Horn Bay 


Portland 


Fair Foreland 
Rage Point or Orgel Bay 
Marza, or Largeneſs —— — 


Neſs 
Bargarers Point —1 


— — — 


Grimes Hole, or Geuberman's / 


Gamar Iſles, or Gille 
Weſtmania Iſles 


Merchants Forelaad one 


— . 


— 


—ͤ———̃— — — 


CE — 


— — 


9 


— — — — 8 | 


» * * 


29 
126 


22 


126 


27 


26 * 


+] 
24 


2x © 


* 
——— — eta , e T 7 . ˙ ü i —— — — 
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The Sea Coaſts of Scotland. 


Names of Places. 


Latitude 
1 D 


j — 


sky INand North End —— 
Iſland of Lewis, North End —— 
Farro Head, or C Wrath —— 
Shetland South End oo—ro=s 
| [Fair Ile 
Iſles of Orkney —— — —— 
Cath Neſs Point «ooo oye 
Buchan Neſs —— — — 
Aberdeen 
Dundee 
77 — - 
enb 
Bervick” —— 


| 


55 48 [o1 


6 


Newcaſtle vw — 55 12 {ol 30 2 
Sheiles, or Sheilds — — 55 o o1 235 
ISunderland — wo- 54 55 o 205 
[Hartlepool ———— ——— 54 43 o 56 8 
W hitby — 54 20 7 oOo 50m 
Scarborough — 4 20 8 oo 4075 
Flamborough Head —— — 4 08 7 o 11t) 
Burlington —— — 64 oOo 8 N 
The Spunnaoqy —. [53 45 2. oo 13 8 
Hullꝛy ä — — — 53 52 f. oo 20 
Grimesby —— ———— —— 53; 30 0 g6Þ 
Bofton —— -——— — 153 10 {00 25 
Lynn — . m 33.h 
Wells —— — —— 53 10 ſoi oog 
Blackney — — — 08 oo 55 7 
Cromer ——— waa {73-10-01 o5 © 


The Sea Coafts of England from Berwick to the Lizard, 


— * 8 ꝶ6 ont con. ant. 


” : : e ay < ik 4 — 1 NL 
n 9 + 
— 9 oF * 
1 


KRG 
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The Sea-Coafts of England, from Berwick to the Lizard. 


M_ 


IN 


— — — 


; n a l ” ; : 8 1 EN wad | 
Names of Tn. 5 B 1 | . 


= Dae ö 


1 


Winterton — — ; 
Yarmouth =——— —— 52 42 (o 38 
Alborough ——= | —— —— [52 16 [ot 28 | 
Orfordneſs — e er 

| . — — 
Colcheſter,—— —— 51 
1 
Rochefler —— —=— . — 51 28 [oo 262 
| Maregate | ——— —— w—— [cl 

The North Foreland — 51 


= -_ << a 4 


{Sandwich —— —— —— 1 25 (01 14 - 
1 1 0 25 0 


The South Foreland— — [51 10 


| . 
| Ripraps, a Sang — 1 53 25 01 26 
=: over, ke x SP 18 
Dongeneſs — — e cy ie 7 

|Bezchy — 159 46z]oo_25_ | 

Shoram =——— , — 50 5, %a, | 
Portſmouth e——[ 0. 0 % 90 

| {Ile of hel Newport 30 42 et % 

| Pool 


n 
' Wey mouth — — — 8 , +: 5 
Portlaad — 1 30 o 


|Chiddock ——— — 5 46 [oz O0 8 
imme! — — 0 4; lo; 158. 

Topam — — — 50 38 |oz 28 8. 

| The Ber; —— 150 25 oz 49®| 


The Start Point — — 50 o7 03 47 ; 


* W : 
. = or” N — Gs. * V * 
1 . 3 „ * „ 5 * — * * 4 x ? SG 
—— d 5 


. 
— 


r 


1 I be Sea Coaſts of PO” 

| | m. I Latitude 

| Names of Places. 1 D. M. D. 

The Eddyſtone— — 150 10 8 nn 
Plymouth —— — — 50 31 8104 170 
\Ramhead m——— — —|o 16 104 35 8 

Foy rr 

| Falmouth ———— ——— — 50 1 fes 10 

| The Sea Coaſts from the Lizard to Holy Head. 
Lands End — ] — 150 06 | o6 oo 

[Gulf — . — —149 56 06 06 
Scilly Iſlands, the middle ——— 50 oo [o6 45 
Seven Stones —— 50 10 06 40 
Hartland Point— — [51 10 104 35 

- {Londey le ———- — Iii 20 104 4% 

Mort Bay, or Mort Point 51 12 2004 40 5 
Briſtol!— — — 57 33 8 [04 35 8 

ISwandſey ̃ e, . 04 25 
Caldy E — Ty "oy Tur 14 Þ 
Milford — — — ſt 45 2-l05 15%. 
St. David's Head — 57 OO S 05 22 5 
Barſey, or Bardſey Iſie—— |: 44 & o oo 
Liverpoole— —— 53 20 lo; oo | 

. 53 2 3 

[Weſtcheſter—— — 153 37 lo4 20 

Lancaſterr — ] 12 los 36 

| White Haven —— — J, iy [oz 30 

Ile of Man, Weſt Ed ä 53 45 ſoß 00 
Holy Head = 2 24 4194 50 
| 3 — — 


F 


bd. ONES. MM af © © 
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T7 bi 


: 1 _ 
* 


— —— 
I 


The Coaſts of Ireland. g 
> Latitude | Longit. 
Names of Places you by 14 
ju Davy —— 55 OO i o7 w 
Hand Torre — 55 2 * 8 
Iſles of Arran — 54 4 1 59 | 
Stags of Broad Haven —— ———|54 07 ih 
Iſles of Arian — — 54 5s be: 25 | 
Galway —— — =/ 7 d 45 | 
Gall, or Doen's Head —— — 52 12 2 3 17. 4 
Lupis's Head /y — 52 245 kh ; 8 
|Limrick —— — — 52 23 897 35 | 
Blaſques —— 52 00 a 56 
F 
Cow an | — 5 
Ws, or Miſſen Head 51 16 & 1 4 30 4 
| Old Head of Kinſale —— ——— 1 35 jos 5 
| Cape Clear — 5 8 
Kis t f ee 
| Kinſale — —:.äküw — 5 8 
[Cork — — 4 . | 30 | 
Waterford — ſ— — 52 9 . 4 
Wexford — — — 2 52 05 | 810 4 
Dublin — —ͤ— 80 2 — Eb 
Lambay If Iſland pn — 63 24 | * 
| The Sea Coalts of France. | ; } 
| TIRE 3 FRE =| 
Dios" e 
2 | 49 5 5 2 * 
ow n— 0c & 
Naim Head, Cape de Antiſer— 49 44 t 185 34 8 
Rouen Mouth - — 45. 30 
Barfle - c— 4 14 
lor Ho 7 * 02 oO W 
| (Cape de la Hogue - — OY 49 47 | ( 
| — — — — — 
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The Coaſts of Frane. 5 — 

5 Names of Places, > Latitude Longit. 

ls op: 03M DM: 

: „„ 5 1 Tg 20 | 
EET LPR 36 , 
St. 33 Cs ES 13 fo; 25 ( 
—— 162 
Iſland de Baſs ? —— [18 50 lo 8 ( 
Uſhant F 5. ' HE \.- DD 6, 9M... 1 
8 r end $00. A908 
8 T 4 27 [o © | 

FFP 1 
—ymarita Bay 199-25 30% "8--1 | 
Weſt Penmark * — 7 e 
Bell Ile — E886 
- : eee ee, 18 03 16 
===} 815k 
Iſle de Rey the middle —— — 2 15 = F6i [3 : y 
Illes of Oleron ——— —— 4, 56 8 [oi So 
Rochel —  — — — 4 10 =] O1 | 11 2 


Bourdeaux City 


St. Sebaſtian — — 43 24 or 27 
| | Bilboa = Im IM #9: 03. of 
Cape Pinas m— 4-606 
Cape Ortegal — — — 14 4 [07 48 


| Cape Finiſtere 
Ifles of Bajona - 
Oporto 
| Burlings 


Rock of Liſbon = 


— — 
— — 

! 
— 


— — ter noone 
ꝙꝙꝗ—I— ——e⅛ 


Cape St. Vincent 645 e | 
Cape St. Maria 8g 
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The 3a Coafts on the Main Continent within the Straits. | 


| Alicant 


; . 1 2 

| Names £5 Er M D M | 

& 4 le IS Ns e 
San en E 36 12 | 04 Wh} 
Malaga — — — ——— 36 48 oz 50 
Cape de Gat— :? 36 40 lot 40 
Cape Pfau! —— , - 160 of E 


| | Cape St. Martin — — 38 45 [oo 40 
Barcelonia —̃ͤ — „ 41 26 02 18 
Marſeilles —— — — 43 18 2008 | o5 27 | 

(I "TOON ages e ee | 
G Ss | 43 07 o6 o2 
F 
Opin Vechia — — 4 10 12 15 


Naples . 5 Sn 54 81 5 
9 8 — 152 5 "IS 


16 
898 | — 38 56 E 18 os F 
—— 39 56 148 8. 
* 


Gallipoli — 
Cage St. Maria, or Lucia 39 | 
ncona — — — | nj 
Venetia, or Veniſ‚e c_—_—_ | - - + 
ara — 144 30 116 | 
[Raguſa — —— — 3 18 — 
Cattaro !. — — 42 47 19 17 
La Valona x — — — | 

Point Palema — 
Lepanto —— — ——J38 
2 Matapan, or Caliga ED 36 33 22 41 
We St. — or Wen —— 136 


e eee es. ee 


} 
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| | : * Coaſts on the Main Continent within the Straits, 
80 Names of Places. — 8 5 


| Cape Ma Martelo South Point / 
of Negropont — 
| Cape Colom, or Colonne N 37 45 
Salonica — — 40 41 123 13 
Gn Monte Sanfto —— —— 40 26 |25; 02 
pe | — 33 27 20 
onſtantinople — 40 59 28 56 
Gs Barbador, or Baba — 139 30 26 30 
Smyrna — —| 38 28 27 25 
Cape Barbernola, or Blane ——— | 38 og 26 32 
Ep eſus — — 38 OI | 
| Antiochetta —— 36 30 |32 46 
Scanderoon, or Alexandretta— 36 34 36 30 
1 Antiocha — — 136 11 36 25 
Aleppo - 35. 42 432 24 
Tortoſa = — — 35 Oo 
Tripoli ——— :. — 134 38 
Joppa, or J affe — —— 32 27 
Jeruſalemmnw— 31 5 
Alexandria — — 131 10 
Cape Ruſato ————— —— 32 48 
1] Cape Meſurato ——— —— 32 21 16 17 
Tripoly — 0 Lt 
Suſa —— 10 34 
Cape Bona ——— — 37 03 11 „ 
Tunis — — 36 50 [10 17 
Ba! — — 37 o2 (08 19 
_ os —— — 37 I; oo; o | 
Gigeri ——— — —— 67 4 % 5 | 
Cars Tidelles, or Dellys—— 37 15 [og 18 
Algier —— — —— 37 co {03 I: | 
Cape Tenes 136 50 ſoi 50 
Oran — — — 36 jo 26 
Cape C 35 30 [oz o W. | 
— — — 21 $6 [46 45F | 


PH ON 
28898 
— 
O 
0 


* 


0 
. 


N 1 995 | 
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Iſlands within the Straits, 


| Latitude 


257_ 


CIT . FD 1 ; * x 
* 


Names of Places. 1 Ton „ 
* 5 D M 5 1 a 
a Formentura — —.— ane — — 21 
Matera? —_— 
= === a4 
C. Tolare,South 7 | Wu 
C.8 ReparadeN Endof dof Sardinia 38 46 09 12 
Boni acio, South „ og Ov. 
C. Corfo, N 8 [3s End of Corea 44.9 09” 46 
Capraia, or Captia — 42... 56 1 
Lilboa, or Elba 4 Io 27 
Planoſa == * „ 
M. Chriſto ee * 15 * ap 43 
Palmarolla, or Palmeri WTI 42 17 <4 00 tj 
| Ponſa Das r > FF 93 8. 13 35 | 
Iſcia, or Eſchia —— —— 141. 13 37 
Strombello 3 PIE, 149 54 = 14 30831 
| Volcanello mo ee 00 8 
Fellicur — 138 27 6,15 33 & 
Allicur aw——_— oo 9 38 30 15 600” 
TIES Ces: nd DEE "AY 9 ey 14 42 | 
Trapano Weſt E 3 | 13 4 
rad 4 in WN | 38 83 | 1 13 
C. Paſſaro E N 3 50 
Meſſina in — Sicilly— 36 5 15 40 
Siracuſa i. 7 | 110 20 
FT 65: ei 457 
Pantalaria — 175 42 15 56 1 


__ 
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| 


| =_ 
Iſlands within the Straits. 
1 | ; _ | 
Names of Places. | 8 2 8 | 
8 | —— 1 116 on. 
St. Andre 163 1 8 


—ů——ů—ů̃ L—•— 


Liſſa 


} Agoſta —— —— 


—— 43 06 2. 16 40 
— 42 58 9.17 20 5 
Conole. ——— —— -}4; or [7 35 
{ Melada —— w—— ———|42 528 [18 o6 
2 20 © 

Cephalonia — — 138 15 zi oo 
Zante — — — 137 46 21 14 
JSapienſa y 36 40 121 45 


Iſlands in the Archipelago. 


, » | 
Tallo =» — we 40 |25 77 | 
Lemnos 39 $9 2 37 
1 ape Sy gre — 39 1 20 © 
| Metyline v5 Olivia 8 38 - 27 — 
Siatto, or Schate— —— 39 22 23 58 
| Scio, Or XI0 —_—_ —— 38 22 26 12 
Patmos — 37 20 26 55 
Tino e eee J 25 30» 


iZio, or Sea | 

Ferminia, Fermina, or Termie —| 37 24 [24 58 © | 

| Serfante, or Sifanto | Z. 25 8. 

Millo, Mila, or Melo k 36 40 8 25 OO 4 
Q 


B. Lend of Candia { gens Jnal 35 v5 


Rhodes J South End Cape Tranquill| 36 ot |28 28 
s. W.) — Baffa — 34 57 2 
Eaſt endof f Cyprus C.st. Andrea 35 31 [$5 00 
I South . C. 2 * Gatte 34 30 33 10 


1 n — * * WIFI 
4» 
6—— 5 1 „ 
3 — : 7 LT N ; SW, £4 
4 5 * . - * * % > 64.0 * — 
_ 


UW 
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| | Sea-Coaſts of Barbary and Guiney, from Tangier to 
Cape Bona Eſperance. 2 
5 | | Latitude | Longit. | 
| Names of Places. wy 5 M | D | 
Cape Spartel — — 135 50 jos 49 | 
, Salle 4 — — ſö„„— 33 * | | 25 
i Cape Cantin — | 22 36 09 10 
Cape de Geer —— 30 27 10 ob | 
| Cape de Non — 2 15 11 048 
| Cape Bajadore — 2 04 15 35 8 
Cape Blanco — — 120 32 17 35 
Cape de Verde — 14 43 17 208 
River 8 Gambia's Entrance —— 43 o8 15 3199 
Cape Roxo — — 4 6 '13 O4 
Cans de Monte, or Mount fo6 bo 7 15 oO A N 
River Seſtef, or Seſtos —— — og 24 & 08 36 
Cape de Palmas —— — [04 13 - 06 435 
| River St. Andrea — [OF O5 &, 4 15 
[Cape Three Points © — 4 28 8. 0a 50 bi. 
|Cape Corſe ——— [04 55 ® | o2 oo {| 
{River de Volta, or Accara— ſos 55 [oz 25 
Cape Formoſa —— 04 Is o 4007 
New Calabar Entrance ——— [044 42 08 33 
| Old Calabar Entrance —=—— 04 10 09 45 8 
River de Camarones——— 03 25 10 108 
Iſland Fernand Poo —— ——— jo2 40 (10 30 7] 
Iſland de Prince, or Prince's -— [o 40 jog i5+ 
River de Anger, or Angra ——— {oo 50 18 01 
| Iſland St. Thomas — OO OO os 20 | 
| Iſland St. Matthew's —— —— 0 39 | o6 OW 
Iſland Aſcenſion = —— [07 20 % 13 ogW| 
Iſland Anabona — [02 108 j 07 27E | 
Cape Lopas —— |oo 55 oo 55E| 
Cape Negro 16 08 31 E 
Ifland St. Helena Nova — 16 oo 8g. 06 14 E 
Iſland St. Helena — iz 565 [04 10 
River Congo 05 1 1ts 836 
Cape St. Thomas 24 10 4 43 E ö 


6 wy. 9 1 
R 2 | a 


— 
A 
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Sea Coaſts of Barbary and Guiney, from Tangier to Cape 
= Bona Eſperance, | 
Names of Places, 55 | 0 " = BE 
Cape Secos, Sego, or Seca ——|2g oo ,,\15 56E C. 
Cape Bona Eſperance — =————|34 o 19 35 E 10 
Cape Agnilhas, or Lagullas — 34 54 F 21 20 E Ll 
Iſland Triſtian de Acunha ———— 37 og 13 50 W = 
13 The Sea Coaſts of Braxille. 15 III 
land St. Pau! r —— % 20 |25 30 
i Para River — — — 50 42 47 
Cape St, Roque wm —— 05 OO [35 47 2 
Rio Grande — — 1 20 | 35 57 | B. 
Pernambueo 2 00 48 [35 30 R 
[Cape St. Auguſtin w——— — [08 35 [35 20 C 
Iſland Ferdinando Lorenha —— 03 50 |31 10 C 
| Rive St. Franciſco ——_— 10 50 37 50 MV 
I Bay de Todos Sanftos —— — 12 46 [41 oo P 
Port Segura m— 31 140 35 C 
Cape de Abrolbos — — 118 15 41 07 [1 
Spirito Santo == 119 59 842 10e N 
Cape St. Thomass —:!U — 22 10 8. 42 15 IN 
1 Cape Frio m—z oO 42 20 J J 
| Iſland St. Catherina — — [27 50 3. 49 oo. f 
{ River Grande's Entrance 31 55&|52 oo g IC 
| Cape St. Maria — 34 30 2 56 40® 0 
{ River de la Plata, or Cape St. Antonio 35 40 57 36 iy 
Cape de St. Andreas ——— — 38 40 |63 o 1 
Bay Sinfunda, or Sinfenddo— [42 35 68 oo I 
Point de los Leones 44 oo 70 40 |] 
River Camerones ———— — 45 30 73 oo ö 
Cape Blanco | — 46 50 72 07 | 
Pepy's Iſles — 47 20 66 40 
Point of River St. Julia — [48 40 74 34 | 
Cape Virgin Mary of Magel. Straits 52 0 1 
Le Maire Straits ——— 11.4. 22. 


1 
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The Sea Coaſts of Brazille. 

: 1 2 Latitude Longit, 

* Names of Places. D. M. 7 
C.Horn,theS. part of Terra del Fuego 50 55 F579 57 
Iſland dos Picos — — 122 308 25 15 N 
Iſland de Martinas — — 19 3oZ|26 55 7 
Iſland St. Maria de Agoſta — 19 40 829 10 8 
Iſland Trinidada =» — — 2 30 830 0009 
{iſland Aſcenſion — —— |07 40 & 14 25 8 


The Coaſts on the Main Continent in the Eaft Indies. 


River St. Lucia rnrnnmnmmen 
Cape St, Martin, or Maria 
Cape Corientes  — = ——_—— 
Moſambique — 
P. de Aguada, or Del Gada —— 
Cape de Falſo — 
1ongonkkkwua ?“:h— — 
Mombaſo —— 
Molinde, or Melinde 
River Lamos— — 
Magadoxa — — —Ü 
[Cape de Baſſas, or Boxos — 
| 2 Gardefo ß — 
, A a — — — — 
[Cape Matriaca — — 
Defar — — — 
Cape Reſulgat ———_ — 
| Muſcat —————_— :e nr rr 
Baſſora, or Buſero —ʃ 
Gombaroon | | — 
Cape Gladlwoo . — 


1 


Bay de Alſogoor Dallagoa 1 f 


17 
05 
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ö 
The Sea Coaſts on the Main Continent i in the Eaft- ladies, | * 
a Name of Places. | 3 | Longit | M 
| Ker iver de Sinda, of Cinde — [24 45 67 35 | * 
Diu Head —— — — 21 o 2 |69 go | Bi 
Surat — — 21 10 72 25 Pe 
Deman | — 0 [73 30 Ja 
Bombay Iſland —— —ſi9 18 73 06 2 
St. John's — — —19 55 73 20 0 
Chaul, or Choale—— ——f18 31 [73 37 | f 
Dabu! — —bſ 18 03 74 OO | 1 
| Rajapour Iſfe—— — 7 4 = 
Goa —— — 6 31 73 30 ; 
Carwar — — — 114 47 75 00 b 
Manquelore— — 12 53 [75 25 R 
| Tellecherry ————— m— 4 75 25 x 
Callecut — — — 11 16 „„ 
Cannanounäk⸗ — 110 22 25 75 35 = ? 
| Cochin — 09 44,173. .5 
bio ary mans] 08 29 ' 76 26 J | 
e Comarin — —— — 07 5038.77 258. | 
IG ombo in Zeylone m—_ 7 30 5 | 
Point de Galle, or Gallo on the ſame| 06 10 &[80 10 F -} 
Dundre Head on the ſane— [06 o2 890 45 | 1 
Trinconomale — — 08 40 | 40 
Great Baſſas Shoals ' =———_[o6 23 81 45 
Jetrapatam — yg 50 80 10 
\Negrapatam ————— ——|ſ1 01 179 55 
{ Irincumbar —— —— [1 15 79 50 


[Porta Nova — ——— 111 45 79 44 
Pondicherry | — | 
Fort St. David, or Tregapatam — [12 OF [79 48 
Conymere— 
[Fort St. George, or Madraſſapatam 13 11 [80 32 


Pullicat ——— 13 30 80 22 
I Armegon 14 16 180 12 
Petapoly — 6 6 [80 42 


Due point, or Mecha 
Maſulapataim 


" Y 


— 116 22 


an Mariners Compal Reftified. 
| The dea Coaſts or on the Main Continent in the Eaft- Indies. 


= . 
— 
Manpore 4 — . 30 

4 Viſagapatam ——— —— 17 43 
Bimldpatam ——— —— 17 5 
Pondy — 118 49 
Jacarnaut Pagod ——— —— 19 51 
Arſepure — <q 1 
Point Palm ira ——|20 42 
Balaſore Road + wm rcccnm „111 10... 
Piply — — 1 25 
Hughl7 —— 23 o9 
Daccaa — — — 123 57 
Caſimbazar =——— — |25 06 


River Bengal —— mmm 


22 17 
| River Aracan == cccens — 20 108 
| Mila 


| Formoſa ——— — ——|o02 05 8.01 
Point Romania — [01 1658 
Point Cui 


— 112 10 57 
Siam Entrance — 14 18 
Cambodia Entranſſ,e— — 10 28 
Cape Anarilla, or Avarilla—— [13 25 
Cochin, or Chinc hen — 14 og 
Tonquin — 20 50 
Canton — 23 14 

| Amoye Iſland -——— — | 24 33 

| Hockſew — —— - — 26 30 

| River Swadia !: —— 27 51 
Liampo, Lingpo, or Ningpo — 29 59 

Iſland Chuſan — 30 oo 
Pekin — — «39 54 
ö : | 


Inde! in The . 
St. Pau 38 20 ©] 
Romeras de Caſtelamaſss —— 28 45 3 
St. N — — 25 * f 


2 Roys 


4 a. 


by . be 1 be Mariner s Compaſs Refified. 


— 
_— 


. | Hands: in the Ea. Balu 


— — — 


| 4 di | EL it. 
bY Names of Places, ie La M. D. . 
. 
20 10 152 55 ; 
11 1g 60 30 


—— — 


— — 2 
PL 


St, Brandon — 
Mauritius — — 


III 


| Malha — — — — — 

C. St. Mary S. 7 End of St. ; 25 47 46 10 

C. D' Ambre N. 4 Laurence TLfi2 10 51 05 

St. John de Nova — — — — 17 21 43 20 

gt. Chriftova ns 17 6 4 4 

Mayetto— — —13 10. 145 38 

Joanna — — — — 12 lo 145 03 

Mohilla — : — — — 12 O05 14 23 

Comero or Angazecha . x 4 
INorſia, or Monſia . 7-4 

{ Zanzebar 3 — — — — 06 48 8 39 57 

Fenda — — 5 22 39 35 

Comer ok — — 11 30 F144 398 
Coſmeledo — —— 10 148.51 178. 
IIJuan de Nova aer 30 8 52 40 f. 

Aſtore Iſie — 55 55 50 


Agale a, Or Gallega — 19 47 154 3 94 
Sette Harmanes —— — — O2 47 59 13 

Quevelo, Quebello n 
Baſſas de Banhass . — 05 05 [48 406 


Hermanos 93 32 54 45 
Iſland Gratio — — 10 63 91 
-Padra Banhas — 102 10 tes N 32 | 


[Baſſas de Chages, or Iſland de Chagos o 55 
Three Germans — 
| q Croſs Iſland 
Sacatora, or Zacatora — 112 XS... 
Iſland Abdeleur —— — 12 04 N[53 4 
Cubello —  c 08 o0N}. 45 
Mali que oo oo N72 
n or Grips — ee e 10 40 N[72 37 


8 
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5 | | _ Iſlands in the Eoft-Indier i 

| | - 
| 3 Names of of Places 5 . ; 385 1. | 
Qualpena © —— — ¹ oo | 73 30 þ 
Andomaon, or Antada . 10 77 3 | 
Ceylone South End, C. Gallo ——[o6 08. | 81-15 t 


| Maldivæ 11 2 Part _ n 70 25. 


| North o7 14 | 7304 | 
p Vas de Diego Reys — ——{oo 20 72 00 |} 
| Manila ＋ — 14 25 2 06 | 
W. . 5 19 30 3 [107 oo = . 
Aynian 4 5 Faint 2119 55 x 109 55 5 => | 
Japan S. W. TEE 35 o 2 128 30 8 
f Cocos 104 10 | 91 os. 
Andaman — 112 35 2 19 f. N 
Borneo — — | 04 50 110 55 * 
Nicobß/ar x ͤ — 0) 11 | 93 40 


North Weſt End of Sumatra” — 94 50 
Bencolayaꝗä — 3 55 8104 os | 
South Eaſt End of Sumatra — b, 22 8105 10 


Jambe . 8 nun . 
Bantam 06 11 811 5 
Batavia — — 06 16 810 2 
6 
ou The Southern mens, or r Cape de Verde 10 
St. 32 
St. Vincentayoↄ⁊dcn — — 
st. Lucia, or Round Ifland ——— | 
St. Nicholas ——1 
Ile de Sally ⁊xkx — 
Bonaviſta — 1 
Mayo, or Iſland May — . 
St. Jago | — — — 
. or r — — 
rava's : — ——_—_—_— 


#03 "_ C2» © 
= et ** LU” _ 


266 92 7 be Mariner $ ; Compaſs " Retnfied. 
| The Canary Iſlands. 


Name of Places, Rs. S_ * 


— 


Sino Porto X — — 32 58 15 54 FE 
Madeira Weſt End ——|32 23 117 26 


[JGomero —— — — 28 o6 [17 og © 
Pico Tenarif : —— 28 23 2.116 28 00 
Grand Canaria ·— — [27 52 8. | 
Allegranſa — — 29 20 512 33 6 | 
Lancerota —— 129 oO [I|2 45 
Forteventura South Weſt End | 


„„ The Weſtern Iſlands, 5 


2922808222808 Li 


Vajo, or Vegia — er hn, 8 K. 
St. Michael — — — 38 O = 36 
Formigas, or Hormigas | 
Pt. Maria — 


36 59 l23 38 | 
The Sea Coaſts of the North Part of America, Hudſon's | 
Bay and Newfoundland, - 


Cape Farewell ——= —— * 
| Cape Elizabeth omen — moms 82 = 2 86 1 2 
Iſland Reſolution : 


8 Ann's Foreland . 63 48 74 45 U 
Salvages Iſland —— — 62 40% |70 17.5 
Saliſbury Iſland —— — 63 45 = 77 155% 
Malls Illes — 64 26 C. 80 18 8 
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. Mariner 5 Compaſy Re#ifed, 


The Sea-Coaſts of the North Part of America, Half 5= 
Bay, and Newfoundland, 1 


. 


— 


Names of Places. ** ; 8 ws "1 

Ole 983 — 61 55 $0 48 
Sir Thomas Koe's Welcome — 64 15 2 4 

Cape Churchill — 159 oo [95 20 
| Port Nelſon, or Vork Fort — 57 10 [93 58 
New Severn — n — 15 6 oo 88 20 
Cape Heneretta Maria tss o [84 30 
| Viner's Iſle 153 os [84 o3 
Albany Fort 152 26 [84 50 
Mouſe River's Moutn [51 18 83 13 
Point Comfort mononmnemn 51 24 81 1 
Frenchman's River — 13 20 180 14 
Rupert's River ——_— = ——]5i 30 79 26 

| Charlton's Iſland — |: 8 >|: 20 2 
| Danby 8 Iſland — — — 52 1 4 8. 80 5 
Shephard's Iſland =— —— 1 45 7180 48 
Solomon's Temple Iſland⁊ãää— 5; oz I oo 
Weſton's Iſls ——— — 52 58 2.182. 48 2. 
Cubb's Iſle — — 44 Y- | 40 

| Bear's Iſlands - —— 54 25 f 83 45 

| Baker's Dozen's Iſles 7 55 191 35 

| Sleeper's Iſſles —ͥͥĩͥuZ1 8e 10 [81 30 
| Mansfield Iſle, the middle — 6 42 80 30 

| Cape Ions! — 154 55. 78 58 
| Cape Wallingham —— —— 62 35 77 55 
| Cape Charles nn— 62 10 75 35 

x Button” 8 Iſles | — 60 25 66 27 

| Bell Ilapd | ? — 52 7 55 35 

| Grey's Hla nds 2 3e 3 | 88 8 

| Cape St, John ———— — 50 25 52 4 

| Pengwin Ifland =—— — 50 0 52 50 
| Cape Bonaviſta —— — 49 12 


_y * 


— 3 A. 


1 „ 4... 


| 


| 
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— 


* 9 


The Sea - Coaſts of Hudſon wth N ewufoundland, and 
i New- England. 


1 


Names of Places. 8 SY 4 
Trinlcy Bay . — 48 52 52 20 
Barcaleau Iſland | ——| 48 40 51 56 

Conception Bay Entrance — 48 20 [52 08 
Cape St Francis — —— 148 og [|;1 46 
Cape Race 6 5 
Bay of Bulls ———>— —— 47 50 [51 29 
St. John's Harbour = -—————|43 oo i 39 
Cape St. Maria ——— — 47 10 [53 23 
Placentia Bay —— “:: h !ſ.l. 47 45 53 58 
Cape St. Laurenſa — — 47 30 54 23 
Iſland St. Pfau. — 47 10 [|5;8 18 
Cape Roye — 148 Oo 157 40 
Viegin Rocks. 146 06 - 07 
| French Faftory —— — 50 10 Z}& 10 5 
Bay of Breſ — — —|;2 be. > 56 57 5 
Tadouſacx '= —— 149 o/ og 
Quebeck ©: cs 8 159 485 
| Anti Cofti Iſland, ho middle- 49 40 8. 60 45 2 
Cape St. Charles, ar Charles Straits 52 10 8 [65 00 4 
Cape Britain: — 46 oo 58 30 
Cape Sabe - 23 50 [64 58 
Point, or Port Royal —— — 44 45 65 40 
| Penobſcut Rive. ———|44 42 | 67 10 
North Yarmouth w——— — 44 14 |67 58 
Pafcataway Entrance —————|43 26 |70 10 
Cape Ann Iſlanld————.42 46 69 45 
Cape Codd — ————— 42 12 68 55 
N Boſton Entrance — — — 42 1 69 23 
Plymouth — 142 o 68 50 
South End of St. Re s Bank — 41 45 67 1 
South End of Nantucket Shoals — 39 50 68 23 
| Nantucket Iſland —— —— 41 15 68 48 
Martha's Vineyard — 41 14 690 09 


— 
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Sea Coaſts on the M ain-Continent i in the Ve fi -Indies, | 


4 


2 a dh 


| Cape Charles 


| Cape Feare 


——— 1 


Names of Places. 


— a * 2 9 


Elizabeth's Iſlands 
Block Iſland = 
Montock Point 
Fiſher's Iſlands —— — 
New Vor — — 
_— Hook | 
pe James, or 8 
1 Iſland, the middle 
Cape May 


— — — um—e——on—_ 


Cape Henry 
Cape Hatteras 


Cape Roman, or Cattit 
Aſhly River, or Charles Town —— 
bort Royal | 
| Bay of St. Auguſtine 
Cape Florida 
| Laphillapina or Apalachia 
River Spiritus Sanctus, or — 

ſippi River's Mouth 

Tompeck 
Liva, or Vera Cru 
Sierra, or Cape de Martin 
Triſte, or Trieſt Iſland 
Campecha 
Cape Condeſedwox 
Cape Catocha —— 
dalamancha 
Cape Honduras 


5 


i 


— 


Cape Camacon— 


| 


„ 


8 
Hl 


on 


no 


Latitude Longit. 
bee [D 1 
41 35 | 69 13 
41 15 69 38 
41 18 f 70 20 
41 20 | 70 40 
re. $9. 7 28099 
40. as. 4-234 
38 50. | 74 5 
40 52 J 72 45. 
39 ob | 73 39 
37 16 | 74 16. 
37 00 ( 75 74 
1 2 20 
33 58 >} 7 
33 '$ 4-77 50 8 8 
33 05 8. 78 46 N 
95 00-101 2 92.68 
30 10 fl.] 80 43 
24 57 80 30 
29 47 | 84 44 I 
28 54 | 96 50 
22 20 4100 15 
19 12 97 48 
19 10 95 45 
18 10 91 20 
19 30 | 92 10 
20 40 | 89 40 
21 10 86 10 
16 50 | $9 10. 
16 25 | 84 45 
6 18 83 30 
8 3-5 
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| Sea Coaſts on the Main-Continent in the Wift-Indies, 
| 1 | 1 7 = 
| Names of Places. 5 8 2 
| I | — 
Entrance of Nicaragua i .25 „15 | Ne 
I Porto Bello FFF St. 
| Darien, or Scotch Settlement —— [08 30 [78 4c Eu 
Cartagena - — 1 28 | 21 da 
[Cape Conquibaco, or Coquibaco — 12 40 217 42 f St. 
Iſland Curaſoa, or Quicaſao — [12 10 S 68 158 St, 
Iſland Margaritta — —ſ{11 20 5-63 20 An 
{ Ifland Trinidada — 6 Sa 
Mouth of Oronoque River =——— [08 15 8. 59 25 88. An 
Cape Three Points — 10 30 862 10 f t. 
{ Cape Naſſau c [08 o; 557 55 8 Vit 
N. Cape, the middle of Caopory Ifland|o2 os 49 56 | St. 
Suranam | Kano o6 25 56 50 St, 
Cape Orange —— — „„ Iſla 
| Mouth Amazones River ——— — 00 oo 49 56 0 
1 ' ay E DL ET A 
| I lands in the We. Indies. Bla 
Tobago Weſt End +11. 19 $9 10:14 AN 
| Barbadoes, at Bridge Town 12 58 8 50 a 
Granado —ů 1 37 [00 20 > 
Granadillos | 112 20 $9 7 f I Kar 
1 Boquia — — — — 12 50 59 5 
| be, Vent — — 33 1 25 1 © * 
| St. Lucia —— — — 113 55 8. 60 99 5 por 
Martiniaa — —— 14 43 = 60 54 5 We 
Dominica — ᷑ʒT ——— 1 23 3.50 30 8. Fal 
| Marigallanta ——— —— 15 58 >|60 20 f Har 
j Guardalupa - — —— 16 10 KE 15 6. We 
| Defſeada nm nmr: — 16 20 bo 10 1 
Antegua | 1 o 0:45. Bah 
| Barbuda —— e 17 56 60 40 . Ab: 
{ Monſerat — 16 45 [62 15 1 
BRodondoü — — 116 55 61 15 as 
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Iſlands in the We/- Indies. | 
e | ] 
Names of Places. 57 2 2 1 
Nevis — = r 
St. Chriſtophers — — 17 17 62 40 
Euſtatia — — 17 25 62 20 
Saba — — 17 35 62 40 
St. Bartholomew . - 17 $2 62 06 
St. Martins — 118 6 62 10 
Anguilla 118 17 2 13 
Samb rer 118 3 62 30 
St. ima — 117 52 63 30 
Virgi = — — 18 30 63 25 
St. 3 — 118 30 63 22 
St. John de Port — . 30 [65 37 2 
Iſlands and Rocks of Avey —— 12 o 2 64 30 & 
Tortuga, or Tortuga — —— 11 10 8. 63 54 
Margaritta —— 111 20 263 20 8 
Blanco — — 1 50 f 63 4008. 
Teſtigos —— 1 35 3862 41 8. 
D' Orchila — I 45 8.64 30 2 
Bonairy 5 or Bonaire — — 112 12 66 28 
Aruba — — 112 50 68 28 
Eaſt End of Hiſpaniola — = 18 69 15 | 
Weſt End of the ſame ' ————|ſ:8 26 | 74 3 
Eaſt End of Jamaica. ——— [8 oo |75 50 | 
Port Royal in Jamaica —— 17 40 76 32 
Weſt End of the ſame =————|18 o8 79 oo 
Eaſt End of Cuba ——— =——ſ{2o0 15 73 55 
Havanna — — | 22 40 82 35 
Weſt End of Cyba —— — 21 40 86 6 
La Bermudas — — — 32 25 63 40 
Bahama Iſland ——— 26 a % 16 
Abaco South End —— —— 26 oo 73 46 | 
Providens or Androfs, North End — | „ 10. 199 4a - | 
— ence . | 
n — — 9 = 2 Li 


— ets - 
— — — CN — —B̊L[„k„ — 
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7 tar ater —— II 
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Refified. | 


Iſlands in the Mas. Iadiet. 
| Nane, Place. | Latinde | Long 
| Harbour Il and | — 425 37 170 47 
f Eleuthera South End, or Hathern —|24 40 75 56 

| Cat Hand, the middle ———— 24 25 75 99 

Watling's Iſland — 24 03 74 35 

Rum Ke 23 45” 1770-59 
Exuma — 77 5} 

1 Crooked Iſland, North End — 22 56 74 12 
Long Iſland, South End [22 "47-198 'F2 
Atwood's s Keys — 23 1 173 35 

Mayaguana —ä 22 35 72 46 
French Keys — 22 40 73 40 

q Merapervouz —— [21 $8 [74 45 

; Hogſties | — 121 17 2 73 555 
Hinea o, Weſt End — 120 52 3 73 465 

| Weſt Caicos — — 21 38 27 58 . 

f Turks Iſland —— a2 3; C70 089 

1 Abtolho Bank, the North End —}]21 335 8609 06 U. 
Plate Rack — — — [20 10 868 15 8 

1 Mucares — — — 21 30 76 35 ” 

| Verd — — — 21 17 76 16 

Cajad Zal — — 23. 10 | 79 24 

Pins m—— — ww 20 83 20 
Great Camains— —— 118 54 81 29 
Little Camains —— — [19 30 180 24 
St. Andreo———— — — 2 23 80 17 
Caimanuback | —— iy o |8 11 

{ Pedro Shoals, North side — 7 10 {7 56 

St. Milan e 16 1-2 

— 6 . 
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